Historic, archived document 


Do not assume content reflects current 
scientific knowledge, policies, or practices. 


crs 


Washington, D. C. February, 1926 


AN APPRAISAL OF POWER USED ON FARMS 
IN THE UNITED STATES 


By 


C. D. KINSMAN 
Agricultural Engineer, Bureau of Public Roads 


Sources of Power Used on Farms 

Annual Use and Cost of Power on Farms in the United States 

Number of Power Units or Installations on Farms and Number of Workers Engaged 
in Agriculture 

Primary Power Available and Horsepower-hours Utilized Annually on Farms 

Effect of the Use of Power and Machinery on Production and Income 

Power and Labor Requirements of Farm Operations 

Power and Labor Requirements of Farm Commodities 

Distribution of Farms and Farm Lands, and Types and Sizes of Farms 

Seasonal Distribution of the Use of Labor and Power on Farms 

Factors Affecting the Efficient Utilization of Power and Labor on Farms 

Choice of Power 


Appendix I—Tables 
Appendix II—Selected Bibliography 


WASHINGTON 
GOVERNMENT PRINTING OFFICE 
1926 


pins BULLETIN has been prepared under the — 


direction of the committee on farm power, ap- 
pointed by the Secretary of Agriculture to represent 


the Bureau of Public Roads, the Bureau of Agricul- 


tural Economics, and the Bureau of Animal Industry 
in a cooperative study of all phases of the farm- 
power problem. 


Agriculture in the United States uses practically. 


as much primary power as all manufacturing and 


central station plants combined. The cost of using. 


this power amounted to approximately $3,000,000,000 
for the year 1924. However, by the aid of this power 
the average agricultural worker has been enabled to 
increase his volume of production nearly three times 
over the average of 75 years ago. Power and labor 
together represent on the average about 60 per cent 
of the total cost of carrying on the farm business, 
and, since these are two items directly subject to the 
control of the farm operator, great opportunities 
exist for the cutting down of production costs 
through a better understanding of the power re- 
quirements of farm operations, through the adoption 
of more efficient and less expensive types of power 


units, and by a more extensive use of power to 


replace human labor. 
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INTRODUCTION 


The adoption of labor-saving machinery made possible by the 
extensive use of power has been universally acknowledged as the 
outstanding feature of American agriculture during the past three- 
fourths of a century. Seventy-five years ago the average agricul- 
tural worker could care for but 12 acres of crops; now, considering 
the United States as a whole, he can attend to at least 34 acres and 
in some States where large power units are common the average is 
more than 100 acres (see Table XV), while on many individual 
farms it will run as high as 300 acres or more. At the same time 
the workers’ hours have been considerably shortened and much of 
the drudgery and monotony of farm work has been eliminated. 

The increased efficiency in accomplishing farm work has greatly 
enhanced returns from farming and has released large SE a of 
workers from agriculture to other industries. This has resulted in 
greater production and a lower cost of comforts and luxuries, the 
enjoyment of which determines to a large extent the standard of 


1 Tables I to XXIV may be found in Appendix I. 
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living of a people. Undoubtedly these factors have played an 
important part in making possible the present eee of living 
of the people of the United States. Figure 1 shows the total acreage 
in crops in the United States and the total number of persons 
engaged in agriculture during the period from 1850 to 1920. The 
shaded portion represents the increased crop acreage made possible 
by improved methods of farming since 1850. Figure 2 shows for 
the same period the relation between the number of persons engaged 
in agriculture and the total number gainfully occupied in all em- 


| loyments in the United 
feces ee ee A 


tates. The shaded por- 
tion in this case represents 
the additionalworkers 
that would have been re- 
quired to take care of the 
crops produced had 1850 
methods of farming con- 
tinued to 1920.? 

The importance of farm 
power as a problem at the 
present time may be ap- 
preciated by comparing 
the power used in agricul- 
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Fic. 1—Relation between power per agricultural worker and 
increased crop production. The shaded portion shows the 
increased crop acreage due to changed conditions and im- 
proved methods of farming since 1850. Based on United 


tion, based on reports of 
the Fourteenth Census of 
the United States. The 
total capital invested and 
the number of workers 
employed in agriculture 
are greater than in any of 
the other industries, while 


States census data the primary horsepower 
available for use is greater 
than for either mining or manufacturing and is second only to that 
used by the railroads. 

The total amount of power used annually on farms in the United 


States amounts to close to 16,000,000,000 horsepower-hours, while 


2 It is probable that not all of this apparent increase in production per worker can be attributed directly 
to increased efficiency in farming. Some operations formerly performed on the farm have been transferred 
to the manufacturing groups in the towns and cities as the industrial groups have been developed. How- 
ever, the reduction in the length of the farmer’s workday and the greater leisure the agricultural worker 
now enjoys largely offset any transfer of operations that has occurred. Some of the credit for the actual 
increase of farm efficiency is, no doubt, due also to a better understanding of the crops best adapted to the 
various soil and climatic conditions, to the use of better seed, and to the exercise of better management 
throughout; but a large part ofthis greater efficiency can undoubtedly be attributed directly to the displace- 
ment of hand labor by power. 
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the cost under 1924 conditions averages about 19 cents per horse- 
power-hour, or close to $3,000,000,000 for the year. The average 
power utilized per year per agricultural worker amounts to about 
1,500 horsepower-hours, which is equivalent to about 2,500 horse- 
power-hours for the average farm. About 80 per cent of this power 
is used directly in the production and marketing of farm crops; the 
remaining 20 per cent is used for miscellaneous operations around 
the farmstead, in the house, in caring for the livestock, and for 
hauling other than that 
required directly for the 
crops. Figure 4 shows the ™ 
approximate amount olf - 
each kind of power de- x 
veloped annually and the 
principal operations by 
which it is utilized. 

The most serious diffi- 
culties encountered in the ” 
efficient use of power and 
labor in farm work are the 
extreme seasonal demands 
of many of the crops, the 
diversity of the opera- 
tions, the small size of the 
usual power units, and the 
low load factor or small 
percentage of time the x 


Pee ee 


o 
o 


Population in Millions 


b 
°o 


30 
power unit is used. The 2 
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point were it not only 
saves human labor but in Fis. 2.—Workers released from agriculture due to 
‘ improved methods and conditions on farms in 
most cases will do the work United States. “The shaded portion shows the 
= = additional .tarm WOrkers a wo ave een 
considerably better than it ——- to S produice the aomOBE Seed = the 1850 
methods and conditions had _ continue 0 prevail. 
can be done by hand Based on United States census data 
methods. Great credit is 
due the manufacturers of agricultural equipment for these develop- 
ments. 

However, while the machines already developed accomplish the 
work for which they are designed, little scientific study has been 
devoted to the determination of the basic requirements of the opera- 
tions or to ascertaining whether the methods used accomplish the 
results with a minimum of power input. The plow, for instance, 
is probably the oldest agricultural tool for which power other than 
human labor is used; yet the fundamental requirements of plow 


§ Agriculture has a higher investment per primary horsepower and a lower load factor than any of the 
other industries shown. The present load factor of agriculture is less than 4 per cent, while that of the 
manufacturing industries is close to 15 per cent. 
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design are still undetermined, and no satisfactory means of meas- 
uring the actual work done in accomplishing this operation has as 
yet been developed. That there exist great possibilities in the more 
efficient designing of farm machinery through careful study of the 
power requirements is suggested by the results so far accomplished 
in the silage-cutter tests now being conducted by the department 
of agricultural engineering of the University of Wisconsin, which 
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Fic. 3—Comparison of agriculture with other industries. These values are based upon reports 
of the Fourteenth census of the United States, the Interstate Commerce Commission, and the 
Federal Power Commission 
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already have shown that the power necessary to cut and elevate 
silage may be reduced at least 50 per cent by employing proper 
speeds and a blower of better design. 

Since power and labor represent on the average approximately 
60 per cent of the total cost of producing farm products, a better 
understanding of the power requirements of farm operations will 
undoubtedly show that great opportunities exist for material reduc- 
tions in production costs through the adoption of more efficient 
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and less expensive types of power units and by a more extensive use 
of power to replace expensive human labor. 

This bulletin is a summary of the information now available that 
has to do with the use of power in agriculture, and is intended to 
serve as a basis for further research toward more efficient power 
utilization by the agricultural industry. 
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Fic. 4.—Estimated horsepower-hours of power developed annually by different kinds of power used 
on farms and the amounts required for the principal farm operations in the United States 


SOURCES OF INFORMATION 


Material from all sources available has been drawn upon freely. 
A selected bibliography of the publications used is given in Appen- 
dix Il. Im addition much valuable material was obtained directly 
from the Bureau of Agricultural Economics, United States Depart- 
ment of Agriculture, the various State colleges and State agricultural 
statisticians, the Federal Power Commission, the Interstate Commerce 
Commission, manufacturers of agricultural equipment, farm publi- 
cations, and individuals interested in the farm-power problems. 
Where material is quoted directly credit has been given; but in many 
cases where tables have been based upon information obtained from 
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a number of sources it has not always been practicable to name each 
individual source. 

Much of the statistical information presented is based on data 
obtained from publications of the Bureau of the Census, United 
States Department of Commerce, and the Bureau of Agricultural 
Economics, United States Department of Agriculture. Such statis- 
tics may be considered as fairly accurate; but the figures for the 
power requirements of farm operations, those representing the pro- 
duction of various farm commodities, and those for the total amount 
of power utilized have been based on rather limited data and must be 
considered as only approximately correct, since so many factors enter 
into their determination that much more experimental information 
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Fic. 5—Estimated total primary horsepower available on farms of United States from 
1850 to 1924 inclusive 
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will be necessary before they can be determined accurately for all con- 
ditions. ‘The immediate need for information of this kind, however, 
in order to give some comprehension of the nature of the farm- 
power problem, justifies the publication of the available data. 


SOURCES OF POWER USED ON FARMS 


The sources of power now available on farms in the United States 
in addition to human labor are animals, gas engines (including 
tractors, trucks, and automobiles), steam engines, and electric, wind, 
and water motors. 

The power of animals was the earliest form of power to be utilized 
by man, and up to about 60 years ago this source afforded prac- 
tically the only power used by agriculture in the United States. 
Wind had been used to some extent, but the areas where windmills 
are most efficient were not settled before 1860; stationary steam en- 
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ines were employed for operating threshing machines and other 
Raacy belt work soon after the Civil War; and the gas engine came 
into successful use ebout the beginning of the twentieth century. 
From that time there has been a continuous and rapid development 
in the use of mechanical power in agriculture. Tractors were first 
used for draft work when a demand developed for large power units 
for grain farming in the West. Steam tractors were first used for 
this purpose but soon were displaced by the more practical gas 
tractors. 

The small gas tractor, the truck, the automobile,‘ and the use of 
electric power have been of more recent development and have only 
become important factors in agriculture during the last 10 or 12 
years. Figure 5 shows the approximate amount of each kind of 
power available on farms from 1850 to 1924. 


ANNUAL USE AND COST OF Dee ON FARMS IN THE UNITED 
E 


The tables on page 8 summarize the power available on farms in 
the United States, and give an estimate of the amount and cost of 
the power developed annually, together with the principal opera- 
tions through which it was utilized under 1924 conditions. 

Approximately 16,000,000,000 horsepower-hours are utilized an- 
nually at the present time. Of this amount animal power furnishes 
about 61 per cent, tractors 16 per cent, motor trucks slightly less 
than 4 per cent, stationary engines 1214 per cent, windmills slightly 
over 1 per cent, and electric power 5% per cent. . 

Of the power developed, about 48 per cent is utilized for field 
work, 15 per cent for road hauling, 7 per cent for hauling about the 
farm,°> 17 per cent for heavy stationary work, and 13 per cent for 
light stationary work. (Heavy stationary work is considered as all 
operations requiring more than 5 horsepower.) 

Plowing and listing, grouped together, rank highest of all farm 
operations in the amount of power utilized, with a total of approxi- 
mately 22 per cent of the draft work or almost 16 per cent of the 
total power used; road hauling ranks only slightly lower; threshing 
stands highest in the stationary operations, requiring over 25 per 
cent of all the stationary power utilized; and pumping for uriga- 
tion and drainage rank next, using over 20 per cent of this type of 
power. 


4 The automobile as a source of power on farms has not been considered in this bulletin, as only a small 
part of the power developed by this means is used to do actual farm work. Surveys that have been made 
would indicate that at least 80 per cent of the use the farmer makes of the automobile is in the care and 
supervision of his business. 

5 See Tables XXII and XXIII for tonnage of farm and road hauling and the average length of haul. 
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Approximate power units, primary horsepower, horsepower-hours, and cost of 
power utilized annually on farms in the United States 
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Aver- 
age 
are ae! horse- Aver- 
ota = power- : age 
units ae Total hours Tote Dorse: cost | Total annual 
Kind of power or in- h pee primary per pri- pa htags Fae per /| cost of power 
stalla- te horsepower | mar mianil horse- developed 
tions | P° eer horse- y power- 
oe power hour ! 
per 
year 
Thou- Thou- | Per 126) Million| Per 
sands sands | cent Millions| cent dollars | cent 
Work animals: 24-3. ee. 20, 770 2.95 | 19,800 | 41.8 490 | 9,700 | 60.6 | 0.25 2,425 | 80.8 
Gas tractors: 
Clit. Meneame 400 | 20 8,000 | 16.9 88 700 | 4.4 . 06 42 1.4 
DTaAW Dates 2. oe Seats eee nee 10 S45000 1222222 225 900 | 5.6 ez5 112 Sigh 
Steamitractors=_- = 50 | 50 2,500 | 5.3 400! 1,000] 6.4 . 06 60 2.0 
IMObOn trucks: 2 54/0). 2 356 | 20 7,120 | 15.0 80 600 | 3.7 . 20 120 4.0 
Stationary engines: 
Waree ss koe eee ae 20a | m2p 500 | 1.0} 1,000 HOOR aout . 04 20 ay 
Smallest ee one 2, 480 2.75 6,800 | 14. 4 220 1, 500 9. 4 . 08 120 4.0 
Windmills 2.22 22252 1, 000 5 500 | 1.0 400 200 | 1.3 . 05 10 eS 
Electric power: 
Individual plants - --_- 300 3 900} 1.9 4167 4150 .9} 525 38 13 
Central station, small -_ 200 4 800 | 1.7 190 150 .9 1S 23 .8 
Central station, large_- 20 | 25 500} 1.0} 1,200 600 | 3.7 5.05 30 1.0 
TROPA Saeed | ee 47, 420 |100. 0 320 | 16, 000 |100. 0 .19 3, 000 | 100.0 


1 Based on 1924 average values and includes interest, depreciation, taxes, insurance, housing, repairs, 
feed, fuel, oil, and care when not in use but does not include wages of operator while in actual use. The 
values computed for the different kinds of power are not directly comparable, since the nature of the work 
done and the load factors obtained are not identical in each case. 

2 The power of a 1,200-pound horse or mule has been considered as equal to 1 primary horsepower, and 
the power of larger or smaller work animals has been computed on the assumption that it is proportional 
to their weight. 

8 Gas-tractor drawbar power is included under belt power in the total. 

4 Represents input, not output. 

5 Rate based on power input, not on output. 


Estimated utilization of power developed on farms annually, by operations and 
nature of work accomplished 
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A large number of operations come under the ‘‘Miscellaneous”’ 
headings and the information available does not justify any esti- 
mate of the amount of power used by each. Of those not listed the 
principal draft operations are ditching, land leveling, and grading; 
and the miscellaneous stationary work consists principally of the 
een of stone crushers, cane mills, cotton gins, spraying ma- 
chinery, milking machines, cream separators, churns, grain elevators, 
seed cleaners and graders, hay hoists, tool grinders, washing ma- 
chines, and household appliances. 


NUMBER OF POWER UNITS OR INSTALLATIONS ON FARMS AND 
NUMBER OF WORKERS ENGAGED IN AGRICULTURE 


In Table I of the Appendix is given an estimate of the number of 
horses, mules, trucks, tractors, stationary engines, and electrical 
installations by States, available on farms January 1, 1924, and the 
number of agricultural workers as reported by the Fourteenth 


Fic. 6.—Estimated distribution of work animals on farms in 1924. Each dot represents 5,000 
animals. Based on reports of the Bureau of the Census corrected according to estimates 
ran ve Division of Crop Estimates, Bureau of Agricultural Economics, Department of 

griculture 


Census. The distribution of work animals and tractors is shown in 
Figures 6 and 7. 

The estimated total number of power units now available on farms 
in the United States is as follows: 


ES gape a ee 200, 000 | Stationary engines__----- 2, 500, 000 


arses Fe eke Sih 2 dye 15, 916, 000 | Electric installations____- 500, 000 
Mpls Sh. OP SS as es 4, 654, 000 | Windmills__-_._-.-_.--- 1, 000, 000 
SEDACLGIS gore Fe 90. ct 3 450, 000 | Automobiles on farms___. 4, 500, 000 
Rene kk pegeer te perp cpecia a 356, 000 


Some water power is used in certain areas, but the total amount 
is insignificant compared with the total of all kinds of power. The 
windmills are used mainly in the Central West and in some places 
along the sea coast where the average wind velocity is sufficient to 
justify their use. 

68326 °—26——2 
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PRIMARY POWER AVAILABLE AND HORSEPOWER-HOURS 
UTILIZED ANNUALLY ON FARMS & 


Table II shows the estimated total primary horsepower available 
and Table III the horsepower-hours developed seat on farms by 
States. Data for horses, mules, tractors, and ae have been 
worked out separately, but it has been necessary to base the figures 
for stationary power largely on the power required to do the work 
rather than on the amount of each kind of power developed, and for 
this reason stationary engines, windmills, and electric power have 
been grouped together. 

The figures for animal power are based on information contained 
in Table XXI. One 1,200-pound animal has been assumed to be 
capable of developing 1 primary horsepower. This rating is per- 
haps somewhat higher than it has been customary to use; but it is 
known that many horses of this weight develop a full horsepower 


Fic. 7—Estimated distribution of tractors on farms in 1924. Each dot represents 250 tractors 


for a considerable period of time when doing heavy work, such as 
lowing, and in view of the results of recent tests with the lowa 
orse dynamometer this figure is considered to be a reasonable basis 
for estimating the available primary power. The data for horse- 
power-hours per average work animal, given in Table XXI, were 
compiled from a large amount of information made available by 


6 The most common unit used in the United States for measuring work is the foot-pound. This rep- 
resents the work done in lifting to a height of 1 foot a body weighing 1 pound, or moving an object 1 foot 
against aresistance of 1 pound. Power is therate of doing work, and the usual unit for measuring power is the 
horsepower, which is equivalent to the power required to perform work at the rate of 33,000 foot-pounds per 
minute. (See Table X XIV of the Appendix for pounds pull exerted per horsepower at different rates of 
travel.) By primary power is meant the maximum load any power unit or series of units is capable of 
developing for a reasonable length of time. Some kinds of power, such as animal power, and most steam 
engines, have a considerable reserve capacity in addition to this that can be exerted for very short intervals. 
A horsepower-hour is equal to 1,980,000 foot-pounds (33,000 X60), and is the most common unit used when 
determining quantity of work done or power developed. (See Tables III and V and page 8 for quantity of 
power developed and amount required for various farm operations.) 
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farm-management studies, due allowance being made for the kinds 
of soil and types of farming followed and the average weight of 
work animals in the different States. 
developed by tractors, trucks, and stationary units were also com- 
piled largely from information available in farm-management 


The figures for the power 


studies, together with data obtained from agricultural engineering 
departments of State colleges, manufacturers, the Bureau of the 
Census, and other scattered sources. 

The relative amount of power utilized varies greatly in the dif- 


ferent States. 
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Fic. 9.—Average primary horsepower per farm 


This variation is caused partly by differences in the 


25 


kind of crops raised, but is also largely the result of the prevailing 


size of farms, types of soil, climatic conditions, and usual wages 


paid farm labor. 


The primary power per worker and per farm and the horsepower- 
er worker, per farm, per improved acre, 
and per hour of human labor, have been computed from Tables IT and 
III, and are shown in Table IV. These amounts are shown graph- 
ically in Figures 8 to 11 and 13 to 16. 
from as low as 1 horsepower per worker and 2 horsepower per farm 
in Alabama, to as high as 14.1 per worker and 22 per farm in South 
orsepower-hours utilized vary from 380 per 


hours utilized annually 


Dakota, while the 


es 


The primary power varies 
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worker and 730 per farm in Alabama, to as high as 4,580 per worker 


2 ; 
in North Dakota and 10,000 per farm in California. 
Farm-management studies and the various surveys made indicate 


that the average agricultural worker is employed in productive labor 
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Fic. 10.—Average primary horsepower per farm worker 


approximately 3,000 hours annually. From this it will be seen that, 
in the United States as a whole, approximately 1 horsepower-hour 
This amount 


of power is utilized for each 2 hours of human labor. 


Each 


Fic. 11.—Estimated distribution of horsepower-hours of power utilized annually on farms 
ot represents 3,000,000 horsepower-hours 


varies, however, from an average as low as one-eighth horsepower- 
hour of power per hour of human labor in Alabama, to as high as 
Figure 


144 horsepower-hours per hour of labor in North Dakota. 
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Fic. 12.—Estimated distribution of hours of human labor utilized annually on farms. Each 
dot represents 3,000,000 hours 
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annually per farm worker 
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12 shows the approximate dis- 
tribution of hours of human 
labor utilized annually. 

The figures for horsepower- 
hours per improved acre have 
been given for convenience in 
estimating the amount of power 
utilized on different sizes of 
farms, as this unit appears to 
be the one most suitable to use 
for this purpose. The approxi- 
mate power used on any size of 
farm can be obtained by multi- 
plying the number of improved 
acres in the farm by the average 
horsepewer-hours utilized per 
improved acre. 


EFFECT OF THE USE OF POWER 
AND MACHINERY ON PRO- 
DUCTION AND INCOME 


Those areas which make a 
greater use of power and ma- 
chinery usually show a corre- 
spondingly greater volume of 
production per worker. Figure 
17 shows, by States, the relation 
existing between investment in 
machinery per worker as of 
January 1,1920, and the average 
value of crops produced in the 
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Fia. 16.—Average horsepower-hours of power utilized per hour of human labor on farms 
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five-year period 1919 to 1923, inclusive; Figure 18 shows the rela- 
tion between the primary horsepower per worker and the value of 
crops for the same period; and Figure 19 shows the relation be- 
tween the number of horses per worker and the volume of crop 
production in a number of European countries and representative 
States under prewar conditions.’ ) 
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Fic. 17.—Relation between machinery available and value of crops produced per worker. Machinery, 
1920 census. Crop value, Department of Agriculture average 1919-1923. 


The cost of using power equipment is also considerable, and its 
adoption becomes profitable only if the net earnings of the owner or 


7 Horses or their equivalent animal power only are used for comparison in this case because information 
with regard to the mechanical power per worker for European countries is not available. In Italy cattle, 
buffaloes, burros, and even dogs are used as draft animals, and in Hungary and France cattle represent a 
considerable part of the power equipment. In making the computation five cattle, buffaloes, or burros 
were considered as the equal of two horses. 
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operator are increased through its use. Figure 20 shows for the 

ear 1919 a comparison of the average net income per farm operator 
ae States with the horsepower-hours of power lead per hour of 
human labor. Data with respect to income of farmers by States are 
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Fic. 18.—Relation between primary horsepower and value of crops produced per worker. Crop 
value 1919-1923 average 


available for the year 1919 only, and as seasonal conditions no doubt 
affect the income of farmers very materially, some discrepancies are 
unavoidable when incomes for only one year are used;$ but in gen- 


§ Conditions in 1919 were not normal, as Montana, Wyoming, and the Dakotas were particularly un- 
fortunate in having very poor crop yields, which accounts, at least partly, for their poor showing in these 
graphs, whereas the very high price of cotton in 1919 probably gives the income of farmers in the cotton- 
growing States a relatively higher net value than would have occurred under normal conditions. 
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eral the farm operators in the States showing a high utilization of 
power per worker are shown to have a correspondingly high net 
income. This circumstance would indicate that the extensive use 
of power and labor-saving equipment, if effectively employed, is 
extremely profitable. 


POWER AND LABOR REQUIREMENTS OF FARM OPERATIONS 


In Tables V and VI the more general operations performed on 
farms are listed, together with the approximate amounts of power 
required for their performance as based upon the best information 
now available. Farm operations vary so greatly in the different 
parts of the United States with respect to their method of accom- 
plishment and the information available is so limited that it has 
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Fic. 19.—Relation between power used for field work and crop production per agricultural worker 
as determined by pre-war conditions. (U.S. Dept. of Agriculture 1918 Yearbook.) The average 
weighted index figure for volume of production per worker for all countries shown is 100, and the 
average number of horses or equivalent power per worker is 0.77 


been impossible to go into more detail or to attempt to make a 
complete list of all operations performed on farms. The data as 
given should be considered only as a general guide when used in 
estimating the amount of power required under any local condition. 

Since such a large proportion of the farm costs is represented by 
power and labor and since they are the only important items over 
which the farmer can exercise much control, great opportunities 
exist for the cutting down of production costs through reductions 
in the labor requirements of each operation and through a more 
efficient selection and application of the power used. Very little 
progress can be made along this line, however, until a thorough 
study has been made and the basic requirements of each operation 
have been determined. 


68326°—26——_3 


18 BULLETIN 1348, U. S. DEPARTMENT OF AGRICULTURE 


Many local factors affect the power requirements of farm opera- 
tions, and these must be given consideration in estimating the power 
requirements for any specific condition. Some of these factors are 
climate, type and condition of soil, depth of the operation, condition 
of the crop or commodity the operation is applied to, size of fields, 
size and type of power units used, mechanical efficiency of the tools 
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Fic. 20.—Relation between horsepower-hours of power utilized per hour of human labor on farms 
and net income per farm operator for the year 1910. Horsepower-hours estimated. Income 
from National Bureau of Economic Research 


or machines used, and the local practices followed in carrying out 
each particular part of an operation. 

The time required for accomplishing a farm operation will de- 
pend upon the size of the machinery or implement used, the speed 
with which it works, and the time lost while not actually working. 
In field work the lost time is due to time required for turning at 
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corners, for resting the work animals when this type of power is 
used, and for making repairs and adjustments when necessary to 
the machinery or equipment used. 

Table VII gives a summary of the work factors or time required 
for performing field work. The time required for performing the 
majority of farm operations with power units of different size 
and under various conditions is shown in detail in the 1922 Year- 
book of the United States Department of Agriculture, under the 
title of ‘Farm Operations,” and also in Yearbook Separate No. 890. 


POWER AND LABOR REQUIREMENTS OF FARM COMMODITIES 


The amount of power and labor required in the production of 
any farm commodity obviously depends upon the requirements of 
the different operations performed. Tor this reason an even greater 
variation exists when considering the requirements of commodities 
than in the case oi the individual operations, and any figures given 
should be taken as no more than a rough approximation when con- 
sidered in respect to any particular case. 

As a matter of general interest rather than as a guide in consider- 
ing specific conditions, Tables VIII and IX have been prepared, 
showing the approximate average number of man-hours and horse- 
power-hours required for the production of the principal crops pro- 
duced in various parts of the United States; Table X shows the ap- 
poaeer average labor and power requirements for the care of 
ivestock. A more complete discussion of such requirements of field 
crops may be found in United States Department of Agriculture 
Bulletin 1000, Labor and Material Requirements of Field Crops. ,. 

Table XI gives, by States, the acreage of the principal crops 
grown in 1922, as reported by the division of crop and livestock 
estimates, Bureau of Agricultural Economics, United States De- 
partment of Agriculture; Table XII gives the average yield of the 
principal crops for the years 1918 to 1922; and Table XIII the num- 
ber of each of the principal kinds of livestock kept on farms, as re- 
ported January 1, 1920, Be the Bureau of the Census.° 


DISTRIBUTION OF FARMS AND FARM LANDS AND TYPES AND 
SIZES OF FARMS 


The types of farming followed and the sizes of farms vary con- 
siderably in different sections of the United States and even in indi- 
viduai communities in the same section. The most common type of 
farming followed in any given locality usually depends upon a num- 
ber of factors, chief among which are geographical location with 
respect to nearness to consuming centers and the transportation 
facilities available, the length of the growing season and the amount 
and dependability of the rainfall, type and fertility of the soil, 
and the topography. Table XIV gives the total population, the 
farm population, the number of agricultural workers, the number 
of farms, the total land area, and the land in farms by States, based 
on the 1920 census. Table XV gives the average crop-acres and 

9 The distribution of each of the various crops and kinds of livestock is shown graphically in the 1921 


- Yearbook of the United States Department of Agriculture and in Yearbook Separate 878, “‘A Graphic 
Summary of American Agriculture,” 
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workers per farm, the average crop-acres and value of crops per 
worker, the average value of all crops per crop-acre, the average 
value of machinery per farm and per worker, and the average net 
income per farm operator by States, and Figures 21 to 26 the dis- 
tribution of farms, land in crops, the principal soil regions, the 
average length of growing season, the average annual precipitation, 
and the principal agricultural regions of the United States. Figure 
27 shows graphically the relative importance of each of the princi- 
pal ore grown in each State, and Table XVI and Figures 28 and 
29 the distribution of different sizes of farms in the various States. 

Topography, as a rule, has more to do with the average size of 
farms and fields predominating in any given area than any other 
factor. In the Central West the land generally lies fairly smooth, 
with few streams or ravines to cut up the fields. This condition 
encourages the laying out of large fields and the use of large ma- 
chines or power units, with the result that fairly large farms pre- 
dominate in this area. On the other hand, in the Eastern and 
Southern States the land is usually cut up with many hills, ravines, 
and streams, making small and irregular fields necessary, which 
discourages the use of large machines or power units, and results in 
a predominance of relatively small farms. (See fig. 28.) Types 
of crops produced also have much to do with the size of farm in 
a given area. Where crops are produced which require a relatively 
large amount of labor or power and have a high value per acre the 
farms usually average smaller than in areas where the crops pro- 
duced require a relatively small amount of labor or power. 


SEASONAL DISTRIBUTION OF THE USE OF LABOR AND POWER 
ON FARMS 


It is extremely difficult to obtain definite information on the rela- 
tive labor and power requirements of the different types of farming 
on account of the great variations that exist. Table XVII, how- 
ever, Shows the percentage of man and horse labor devoted to the 
different farm enterprises, and Figures 30 to 36 the distribution of 
labor for several types of farming as determined by a number of 
farm-management surveys.” 

Probably the most serious difficulty encountered in the efficient 
use of power and labor in agriculture is the extreme seasonal de- 
mands of many farm operations. In each type of farming followed 
there is usually some single operation which requires a large amount 
of power to complete the work within the seasonal limits permissible, 
and it is usually this operation that determines the minimum amount 
of primary power that must be kept on any particular farm. In 
the Corn and Cotton Belts this operation is usually that of plantin 
or cultivating; where hay is an important crop the harvesting o 
the hay is usually the determining operation, and in the small-grain 
regions it is sometimes the preparation of the seed bed, and in 
other cases that of harvesting or threshing. (See figs. 37 to 47 for 
examples of the distribution requirements of man and horse labor 
for the principal crops and livestock produced on farms in the 
United States.) 


10 A more complete discussion of types of farming and the distribution of labor on farms may be found 
in Farmers’ Bulletin 1289 and U, S, Department of Agriculture Bulletins 814, 961, 1000, 1020, 1181, and 1271. 
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The Corn Belt, although it includes over one-third the value of farm prop- 
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(U.S. Dept. Agr. Yearbook 1921.) 
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extreme, much of the Great Plains and most of the Spring Wheat Area average over 200 acres per 
central Texas, marks the eastern margin of the prairies. 
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FRUIT & GENERAL FARMING REGION 
SEASONAL DISTRIBUTION OF TOTAL LABGR 
ON A 
256 ACRE DIVERSIFIED FARM 
> APPLES.HAY.BEANS, WHEAT.POTATOES,PEAS.OATS.CORN & PASTURE | 


WESTERN NEW YORK 


JAN FEBIMARIAPR MAY UNEJULY AUG SEPT OCT NOV DEC Hours | 
1020] 1020] 1020 1020 10 20 1020 1020} 10201 i020; 1020} i020] 1020 F 
RRR RECERRRERARDERERREORRRS 2 SES CREEE 
! 


MAN LaBorR| | ITT TTT TTT 


| HOURS 


SERA SE PRAYING “13 

MISCEL- na Low [sean CORN cur| weeat 2 
AND aot BEANSG&| HAY& RYE OATS& = 

an ESLS PLOW OTATO ALFALFA = ~ 


i: 
ed 


1H HORSE LABOR | 


Ut “2 


~~ 1020] 1020] 1020 1020) 1020 1020 1020 1020 11020] 1020 10 20 
; MONTH MONTH 
JAN} FEB/]MAR!] APR. may! UNEJULY) AUG |SEPT! OCT} NOV/DEC 


Fic. 30.—Fruit growing and general farming are the more common types of farming in western 
New York. The intensive fruit farms, which are found mostly within a few miles of the shores 
of Lake Ontaric and Lake Erie and bordering the inland lakes, usually have only a few acres 
of farm crops. In the general farming area lying back of the fruit belt small to medium-sized 
apple orchards are found on many farms. The man-labor requirement on these diversified 
farms is quite uniform throughout the growing season with the exception of the haying and 
harvesting period in midsummer and again during the period of fall seeding and of bean, potato, 
and apple harvesting. The farm for which labor distribution is shown in the graph above is 
in a diversified farming region, and although an apple orchard is a common enterprise in this 
region it is unusual to find an orchard so large in proportion toe other enterprises. There were 
on this farm in the year illustrated in the graph above 40 acres of app es in full bearing and 2 
of pears, 48 of hay, 26 of wheat, 19 of beans, 19 of oats, 15 of peas, 12 acres of corn for silage, 9 
acres of rye, 7 of potatoes, 7 of pasture, and a half acre of cabbage and other vegetables. Two 
men were hired by the year, another man was employed during July and August, and during 
the latter half of September 2 to 4 extra men were hired by the day. During October and early 
N upember £ a force varying from 8 to 24 in number was employed in picking and packing the 
apple crop 
Note.—In figs. 30 to 36, inclusive, each small rectangular area in black represents a total of 100 

hours’ labor spent in a 10-day period. The white lines that sometimes divide the shaded 

mark off time spent working off the farm. (U.S. Dept. Agr. Circe. 183.) 
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Fic. 37.—Distribution of man labor and horse ies for nine farms producing a total of 426 acres of 


corn. Most of the corn on these farms was husked from standing stalks. Black bars indicate total 
hours spent per acre during 10-day periods. (U.S. Dept. Agr., Department Bulletin 1000.) 
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of corn silage. Black bars indicate total hours spent per acre during 10-day periods. (U.S. Dept. 
Agr., Department Bulletin 1000) 
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Fic. 39.—Distribution of man labor and horse labor per acre for 16 farms, representing the production 

of 960 acres of wheat. On 11 of these farms the thresher furnished a part or all of the crew for thresh- 


ing. Black bars indicate total hours spent per acre during 10-day periods. (U.S. Dept. Agr., De- 
partment Bulletin 1000) 
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Fic. 40.—Distribution of man labor and horse labor for one farm during a series of years, representing 
the production of 25 acres of cotton annually. Large type machinery used. Black bars indicate 
total hours spent per acre during 10-day periods. (U.S. Dept. Agr., Department Bulletin 1000.) 
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Fia. 41.—Distribution of man labor and horse labor for 20 farms, representing the production of 128 
acres of alfalfa. The reports show that the first and second crops may overlap during ne period 


July 10 to 20. Black bars indicate total hours spent per acre during 10-day periods. (U.S. Dept. 
Agr., Department Bulletin 1000.) 
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Fic. 42.—Distribution of man labor and horse labor per acre for 14 farms representing 161 acres of 


potatoes. Only marketing done directly from the field included. Black bars indicate total hours 
spent per acre during 10-day periods. (U.S. Dept. Agr., Department Bulletin 1000.) 
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Fic. 43.—Distribution of man labor and horse labor as shown by reportes from 12 farms. Labor rm 
marketing included. Black bars indicate total hours spent per acre during 10-day periods. (U. 
Dept. Agr., Department Bulletin 1000.) 
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Fic. 44.—Distribution of man labor on seven work horses. Hours shown is time required per 
week. (U.S. Dept. Agr., Department Bulletin 1271.) 
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Fic. 45.—Distribution of man labor on eight dairy cows. Hours shown is time required per week. 
(U.S. Dept. Agr., Department Bulletin 1271.) 
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Fic. 46.—Distribution of man labor on hogs. (16,000 pounds of pork produced during the year.) 
Hours shown is time required per week. (U.S. Dept. Agr., Department Bulletin 1271.) 
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Fig. 47.—Distribution of man labor on poultry. (160 chickens in flock.) Hours shown is time 
required per week. (U.S. Dept. Agr., Department Bulletin 1271.) 


Such conditions result in very low power-load factors and a rela- 
tively high cost per unit of power utilized. The farm operator 
could often reduce the peak load somewhat by reducing the pro- 
portionate acreage of the crop on which the peak load occurs; how- 
ever, he is usually justified in retaining the high acreage of the 
crop in question because of possible relatively higher net returns 
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which more than make up for the higher cost of the power used. 
(See Department of Agriculture Circular 183, ‘‘Seedtime and Har- 
vest,’ and Yearbook Separate 825, ‘“‘The Horsepower Problem on 
the Farm.’’) 

Table XVIII shows the average percentage of the total year’s 
work done each month for all types of farming in each State as 
estimated by crop reporters of the division of crop and livestock 
estimates, Bureau of Agricultural Economics, and the following is a 
classification of the principal farm operations requiring power, with 
respect to the time they must or may be done: 

Work that must be done at a definite time: 

Spring plowing; seed-bed preparation; seeding; cultivating; 
harvesting small grain, tame hay, and other perishable or 
seasonable crops, shock threshing; cutting corn and filling silo; 
marketing perishable or seasonal products; spraying crops: 
emergency repairs of equipment; regular care of livestock; 
most household operations for which power is used. 

Work that may be done within seasonal limits: 

Most fall plowing; harvesting wild hay and other nonperishable 
crops; husking; shelling and shredding corn; stack or barn 
threshing; baling hay; grinding, grading, and cleaning grain; 
shearing sheep; pruning trees; marketing livestock; hauling 
feed, fertilizer, and most general supplies. 

Work that may be done at any time during the year: 

Marketing nonperishable products; general hauling; cutting 
wood; grinding limestone; general repair work: on equipment; 
-most building construction. 

Work that may be done while ground is wet: 

Harvesting most crops; shelling or shredding corn; filling silo; 
cutting wood; pruning trees; marketing crops and livestock 
products, and general hauling. 

Work requiring fairly dry ground: 

All tillage operations; most seeding ebera tones harvesting hay 
and crops grown underground; stacking and threshing small 
orain. 

Work that can not be done while ground is frozen: 

All tillage, seeding, cultivating, and harvesting operations ex- 

cept husking corn. 


FACTORS AFFECTING THE EFFICIENT UTILIZATION OF POWER 
AND LABOR ON FARMS 


As previously mentioned, the most serious factor affecting the ef- 
ficient utilization of power and labor on farms is the extreme sea- 
sonal demand of many of the farm operations. Other factors that 
have an important effect on the efficiency are: The diversity of opera- 
tions on any given farm; the short periods during which the ma- 
jority of the individual operations are carried on in a year; the low 
lead factor, that is, the small percentage of time a large part of 
the power equipment is in use during the year; and the small size 
of the power unit commonly under the control of one worker. 

The diversity of farm operations, together with the short time 
the majority of these various operations are carried on, prevents the 
most efficient utilization of power and labor because of the time lost 
in getting each new operation under way, owing to the necessity of 
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Fae the equipment each time it is used and to the lack of that 
degree of familiarity of the operator with each new implement used 
that would obtain were he to use practically the same tools each day 
of the year. 

The necessity of keeping a large primary power plant available to 
take care of the occasional peak loads that occur in most types of 
farming results in an average load factor of only about 4 per cent; 
and since fixed charges represent a considerable part of the cost of 
operating power equipment, the result is a relatively high cost per 
unit of power produced. (See page 8.) 

In considering the costs per unit of the different kinds of power 
developed as given on page 8, it should be understood that the kinds 
of work done are not the same with each kind of power and tor 
this reason the rates are not directly comparable. Operations vary 
ereatly in regard to the efficiency with which power may be applied, 
and if exactly the same work were to be done by any two of the dif- 
ferent kinds of power shown the cost per unit of each might vary 
considerably from the values given. It should also be understood 
that the unit used in showing costs is the horsepower-hour which is 
a measure of work done, and therefore that these values can not be 
directly compared with the horse-hour unit which is commonly used 
in cost-accounting studies but which expresses only time expended 
and not the actual work accomplished in each operation performed. 

The size of power unit employed affects the cost of an operation 
in several ways. The larger the power unit the quicker can a given 
amount of work be accomplished, with a proportionate saving in 
human labor, as a rule. here the operation applies to some crop, 
it is also probable that the use of the larger unit will result in the 
work being done in more nearly the correct time and that a larger 
crop yield may be obtained by this means, although only a limited 
amount of information is so far available with regard to this. 

On ‘the other hand, unless the power plant and machinery are 
employed at other work during the time saved, there will be a 
greater overhead cost for this equipment, with a resulting higher 
cost per unit of work accomplished for these two items; and although 
under ordinary conditions the saving in labor will more than equal 
the extra cost of the power and machinery, there is a limit beyond 
which this is not true. This is illustrated tor a specific case of 100 
acres of crops in the western Corn Belt in Figure 48. With condi- 
tions as given it will be seen that, up to a certain point, as the size 
of the power unit employed is increased there is an increase in the 
net profits from the production of crops on this farm, through 
reduced labor costs and increased yields, but that beyond this point 
the extra overhead cost of the larger equipment more than offsets 
the saving in labor costs. 

It should be noted that the results shown in Figure 48 are directly 
applicable only to farms operated under exactly the same conditions 
as the one shown. If the soil should be of a nature to require more 
or less work in its preparation, if the proportion of crops produced 
should be different, if a different farm practice were Toland in 
caring for the crops, if the total crop acreage were different, or if 
the cost of labor or power were different, the most profitable size of 
hee unit also would probably be somewhat different trom that 
shown. 
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The rate paid for labor, particularly, has much to do with deciding 
the most profitable size of power unit. The lower the wages paid 
the smaller will be the most profitable size of unit, and the higher the 
wages the larger will be the most profitable size. This partially 
explains why smaller power units are more common where relatively 
low wages prevail. 

This same condition applies when the adding of additional types 
of power to the farm equipment is contemplated. Unless the added 
power equipment is used entirely to replace human labor, or a pro- 
portionate part of the original power equipment is disposed of, there 
is danger of the load factor of the original equipment being reduced 
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Fic. 48.—Efiect of size of power equipment on profit or loss in crop production, a represents maxi- 
mum profit on investment, b maximum profit on labor, ¢ probable loss in total crop value attrib- 
uted to lack of equipment (100 acres composite crops in western Corn Belt) 


and the total operating cost increased thereby through increased 
overhead to a point where the total net returns from the farm will 
be actually decreased rather than increased, even though the unit 
cost of the new power is considerably lower than in the case of the 
old. 

This is exactly what occurs frequently when a tractor is added 
to the power equipment of a farm, unless the farming system is 
so managed that a proportionate part of the animal power formerly 
used is disposed of. Although the tractor will, a most condi- 
tions, abvelop a given amount of power considerably cheaper than 
the same amount can be developed by animal power, care must be 
taken that the load factor of the remaining animal power is not 


AN APPRAISAL OF POWER USED ON FARMS 45 


reduced to the point where the increased cost of this power per unit 
of work done amounts to more than the saving comet listed through 
the use of the cheaper tractor power. Tables XIX and XX show 
the average cost of horse and tractor power on farms in the United 
States under 1924 conditions for different amounts of power produced 
annually; and Figure 49, based on these tables, illustrates graphically 
the reason for increased rather than decreased power costs that fre- 
quently takes place when a tractor is added to the farm equipment 
without disposing of a proportionate part of the original animal 
power equipment, as has been determined by many cost-accounting 
studies. 

Figure 50 shows the average crop-acres per farm worker in the 
various States. (The type of farming followed and the topography 
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Fic. 49.—Efiect of power load factor on cost per unit of power developed and effect of using horses and 
tractors on same farm under average conditions. An equivalent quantity of animal power should 
be disposed of when adding mechanical power to the farm equipment if the total power costs or 
the average cost per unit of all power utilized is to be reduced 


of the land available for farming are also factors that affect the 
size of power units used and the crop-acres per worker.) 


CHOICE OF POWER 


In choosing a type of power for farm use, the kind of farming 
followed and local conditions should be given first consideration. 
The power should, of course, be adapted to the kind of work to be 
done and the proportion of the total work on the farm that can be 
done by each kind of power under consideration is a matter of im- 
portance. Other factors that should be considered are the local 
cost of fuel, feed, etc., attention required by the power plant while 
in operation, care required while not in use and adjustments to be 


a 
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made when preparing to work, availability when wanted, comfort 
of the operator, range of speeds available for specific kinds of work, 
reserve power available for emergencies, etc. For the small job, 
requiring little power with a resulting small cost, convenience or 
ease of operation probably is of greatest importance, but for the 
larger operations economy in getting the work done should be the 
principal deciding factor in the choice of power. 
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Fie. 50.—Crop acres per farm worker based on 1920 census 


The following outline Compal: some of the principal advantages 
and disadvantages of the different kinds of power as they are now 
used on farms: 


ADVANTAGES AND DISADVANTAGES OF DIFFERENT KINDS OF POWER USED ON 
FARMS 


ADVANTAGES 


Animals: 


Great reserve power for emer- 
gencies and temporary over- 
loads. 

Use feed produced largely on the 
farm. 

Great flexibility of size of power 
unit. : 

Adapted to practically all draft 
work. 

Fairly good traction in wet or 
loose ground. 

Lay up of one animal does not 
lay up entire power plant. 

Can be reproduced on farm. 

Do not require constant attention 
in guiding. 

Relatively cheap type of power 
in areas where a surplus of 
both grain and roughage is pro- 
duced. 


DISADVANTAGES 


Animals: 


Require feed and care when not 
working. 

Work at heavy loads limited to 
short periods. 

Require frequent resting periods. 

Can not work efficiently in hot or 
sultry weather. 

Working speed limited. 

Not efficient for stationary work. 

Relatively large amount of time 
required to feed, harness, and 
care for. 

Require a relatively. large space 
for shelter and feed storage. 

Unwieldy when used in _ large 
units. 

Require the products from one- 
fourth of all crop land to feed 
them. 


. 


AN APPRAISAL OF POWER USED ON FARMS 47 


ADVANTAGES—continued 


Gas tractor: 

Can work continuously at heavy 
loads. 

Not affected by hot weather. 

Adapted both for stationary and 
for most draft work. 

Great range of working speeds. 

No attention required when not in 
use. 

Requires no feed or fuel when not 
in use. (Applies to all me- 
chanical power.) 

Quickly available when needed in 
an emergency. wen 


Stationary gas engines: 

Has practically the same advan- 
tages and disadvantages as the 
gas tractor as applied to sta- 
tionary work. Its special ad- 
vantage over the electric motor 
is its greater portability. 

Steam engines: 

Great overload capacity. 

Smoothness and flexibility of oper- 
ation. 

Adapted for both draft and sta- 
tionary work. 

Uses fairly cheap fuel. 

Usually a cheap type of power 
when used in large units. 


Windmill: 
Cheapness when used direct. 
Requires little attention when in 
use. 
Requires no attention when not in 
use. 
Electric motor: 
Extreme convenience in operation. 
Requires little attention when in 
use. 
Requires practically no attention 
when not in use. 
Considerable overload capacity. 
Adapted to practically all kinds of 
belt work. 
Especially adapted to direct-cou- 
pled power installations. 
Electricity may be used for heat- 
ing and lighting as well as 
power. 
Water power: 
Operating cost very low as a rule. 
Convenient type of power for gen- 
erating electricity and for all 
direct power when suitably lo- 
cated. 


DISADVANTAGES—continued 


Gas tractor: 

Limited overload capacity. 

Poor traction in wet or loose 
ground. 

Not adapted to all kinds of draft 
and field work as now con- 
structed and requires other 
kinds of power to supplement 
it under some conditions. (Same 
applies to all forms of mechani- 
cal power.) 

Requires mechanical skill for suc- 
cessful operation. 

Inflexibility of size of power unit 
for economical power produc- 
tion under some _ conditions. 
(Same applies to all forms of 
mechanical power.) 

Stationary gas engines: 

Its disadvantages over the electric 
motor are: Less convenience in 
starting, greater noise in opera- 
tion, and greater amount of care 
required in keeping it in adjust- 
ment. 

Steam engines: 

Requires constant attention while 
in use. 

Usually requires extra attendant 
to provide fuel and water. 

Fuel and water bulky and incon- 
venient. 

Loss of time while getting up 
steam. 

Requires special mechanical skill 
for successful operation. 

Windmill: 

Undependability when used direct. 

Variations in wind velocity. 

Expensive when energy is stored. 

Use limited to stationary work 
when used directly. 

Electric motor: 

Electricity expensive to distribute 
from central plants under low- 
load factors. 

Expensive to store energy from 
isolated plants. 

Isolated plants not efficient unless 
operated at near full load. 

Difficult to apply direct to draft 
or field work. 

Expensive if applied indirectly to 
draft work. 


Water power: 
Use limited to local stationary 
work when used direct. 
Installation costs usually high 
when used under low heads, re- 
sulting in high fixed charges. 
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ADVANTAGES—continued DISADVANTAGES—continued 
Motor trucks: Motor trucks: 
Great range of speed available. Poor traction on wet, loose 
Great time saver on good roads. ground. 
Requires no attention when not in Use limited largely to transporta- 
use. = tion. 
Quickly available when needed. Frequently not economical on 


short hauls. 


ROW CROPS NON-ROW CROPS HAY CROPS 
Per Cent Per Cent. Per Cent 
© 20 40 60 890 20 40 6 80 20 40 60 80 W 
United States....- a aa 
New Hampshire... : 
Vermont.........—== : 
Maine => 55. 2225: 
Massachusetts. 2 
Connecticut___.- =e 2 
Rhode /s/and_. .. = 
New York _____- 7 
Michigan__....- eee == 
Wisconsin _____- —— 
Minnesota: ____-_- 
Pennsy/vania.__ ome 
West Virginia__..—==z 
New Jersey. ___-- — 
Onin es es a7 ee 
Indiana__..___ cael 
Missouri__.____- a 
WMORSS 52 re ee 
lowa = SSS SSS SS ees SS 
Mory/and_____ .. == 
Virginia.......- — 
Delaware...-...- rc 
Kentucky... ._.- reves aceneare 
Tennessee_._..- — 


North Corolind.. = 
South Corclind. _ _—_—___=— 
Georgia______- = 
IFILL: {7 a : 
Alehomd____.. === 
Mississinp)... ————— TS 
Loufsiana.._-_.-- EE | 


Ol ys = 
Nebraska____- gear need 
South Ookofa____=__ 

North Dakofta____' 


Montana_.....- | | | 
(1 (0); | Se Sea oa | | 
Washington.____ = | | 
Oregon_....--- en 
Wyoming. _...- Fen | | | 
Nevada_______ eal 
'}) (e 1; eo 

Colarada_-— =~ 

New Mexico____ sae 
Arizona_______ =a 
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Fic. 51.—Percentage of crop area occupied by the three principal groups in 1922. Based on 1922. 
Crop Report of U. S. Department of Agriculture 


Since approximately 50 per cent of the power utilized on farms is 
applied to field work, and since different field crops require different 
methods of power application, it is important that the type of farm- 
ing followed be given particular attention in considering the choice 
of the kind of power to be used. For this purpose farm crops may 
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Fig. 52.—Distribution of row crops. Each dot represents 10,000 acres. Row crops include corn, 
cotton, tobacco, sugar beets, sugar cane, potatoes, vegetables, broomcorn, sorghum, peanuts, 
beans, etc., grown inrows. (Based on 1922 Crop Report of U. S. Department of Agriculture) 


in gerferal be divided into three principal groups: Row crops, non- 
row crops, and hay crops. 

The majority of farm implements used for field work originally 
were developed for the use of animal power, and this type of power 
can now be used successfully in doing practically all field opera- 
tions. When tractors came into use for field work they were easily 


Pa 


Fic. 53.—Distribution of nonrow crops. Each dot represents 10,000 acres. Nonrow crops include 
wheat, oats, rye, barley, rice, flax, buckwheat, fruit, nuts, etc. Fruit and nuts have been in- 
cluded in the nonrow crop group because the rows are far enough apart to go between the rows 
y Sf in od all classes of machinery. (Based on 1922 Crop Report of U. S. Department of 

griculture 
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adapted to the majority of the operations used on nonrow crops, but 
in the case of row and hay crops, this has proven more difficult and 
special oe ae has had to be developed in many cases. This cir- 
cumstance has tended to retard the use of the tractor where these 
types of farming prevail, except on the larger farms where it is 
easier to utilize a combination of both tractor and animal power 
economically. Figures 51 to 54 show the proportion and distribu- 
tion of each of these three types of farming in the United States. 
The cost per unit of power developed probably is the most vari- 
able of the factors affecting the choice of power in different parts 
of the United States. This is particuarly true of animal power, 
owing to the use of rather bulky feeds which are expensive to trans- 
port and which, as a result, are relatively cheap in those areas where 
an excess is produced and relatively expensive in the areas where it 
is necessary to ship in a part of the amount required. ‘The result is 


Fic. 54.—Distribution of hay crop. Each dot represents 10,000 acres. Hay crops include wild ana 
prairie hays, alfalfa, clover, timothy, millet and various small grains, and other legumes cut for 
hay. (Based on 1922 Crop Report of U. S. Department of Agriculture) 


a corresponding variation in the cost of the power produced. Fig- 
ure 55 shows the approximate average cost of animal power in sey- 
eral representative States as affected by these differences in costs 
of feed, and the ae partially explains why animal power has 
proved more popular than tractor power in certain of the Central 
Western States during the present period of deflation in farm prices. 


THE FUTURE USE OF POWER ON FARMS 


This bulletin has so far considered only the amount of power util- 
ized by agriculture under present conditions, and it may be of inter- 
est to discuss briefly some of the factors that may affect the use of 
power in this industry in the future. Some of these factors may be 
itemized as follows: An increase or decrease in the total crop acreage 
or in the quantities of the various commodities produced; changes 
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in the relative proportion of the areas devoted to the different crops 
produced; an increase or decrease in the yields of crops; changes in 
the systems of handling the crops or other farm commodities; an 
increased displacement of human labor by power-driven equipment, 
including both a broader use of the equipment now available and the 
possible development of entirely new types of labor-saving machin- 
ery; changes in the mechanical efficiency of the types of machinery 
now in use; and, finally, the possible development of entirely new 
methods of utilizing power by agriculture, such as stimulating crop 
and animal growth, control of insects, and the curing of harvested 
crops. 

(ules about 19 per cent of the land area of the United States is at 
the present time utilized for crop production; and while most of 
the land that can easily be placed under cultivation is now so utilized, 
it has been estimated that it will be possible to increase this to per- 
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Fig. 55.—Approximate average net cost of animal power per horsepower-hour on nontractor 
farms in several representative States. Based on 1924 values. Includes cost of feed and 
housing, interest on investment, taxes, insurance, depreciation, and wages of caretaker when 
not actually at work. Those States showing costs below the average usually have an excess 
production of feeds fed to work animals, whereas in those States showing higher than the 
average costs it is usually necessary to ship in a part of the feed used. The value of work 
animals is also relatively higher as a rule in the last-mentioned States. 


haps 50 per cent of the total area should the population increase to 
the point where the need for food would render it necessary. (See 
article entitled ‘‘Land Utilization” in the Yearbook of the United 
States Department of Agriculture, 1923.) Since about 90 per cent 
of the power now utilized on farms is applied either directly or in- 
directly to crop production, any increase in the crop area will have 
a corresponding tendency to increase the amount of power used. 
Present available information would indicate that power equip- 
ment is utilized to replace human labor in but little over one-half of 
the work now done onfarms. Power equipment is available for a con- 
siderable part of the remaining work but for various reasons is not 
now utilized. In some areas wages have been so low that it has 
been more economical to hire human labor than to use the available 
machinery; in other cases the reason has been that machinery can 
not or has not been developed to do the work economically where 
only a small amount is to be done or the proper kind of power and 
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the proper means of applying the power have not been available to 
do the work efficiently. This is particularly true of household work. 
In still other instances the reason is probably a lack of knowledge 
of the economic value of the machinery, and as this is better under- 
stood and as farm wages increase it may be expected that more and 
more power will be used to replace human effort. New types of ma- 
chinery to replace human effort with power may also be expected 
to be developed and will by this means increase the amount of power 
used. 

Little study or investigation has so far been given to the improve- 
ment of the mechanical efficiency of the machinery now used, or 
even to determine whether the equipment as now designed will 
complete the operation or operations for which it is used with the 
least input of power. The small amount of investigational work of 
this nature already done would indicate that there exist great possi- 
bilities of cutting down the amount of power used and thereby the 
cost of power. 3 

Enough information is now available to indicate that many possi- 
bilities exist for utilizing power to stimulate plant and animal 
growth, for the control of insects, and for the curing of various 
crops; but many details will necessarily have to be worked out 
before these processes can be extensively utilized in a commercial 
way. 
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TaBLE I.—Estimated number of power units or installations on farms in the 
United States, January 1, 1924, and number of agricultural workers reported 
January 1, 1920, by the Bureau of the Census 


| : e 

State Horses! | Mules! | Tractors? | Trucks 2 Aetorepd nee Workers 3 
WMiaimecs = 26 Te. nS 845000) | 5 2= ae > 800 | 3, 000 18, 000 8, 000 61, 139 
New Hampshire_______- 345 000) | 2-2 SS. 300 2, 000 7, 000 4, 000 25, 425 
Mermont. = ==) 3sa2 eyo) TOS ODO) |! oes ee Fs 600 1, 500 15, 000 4, 500 41, 757 
Massachusetts_________- AS OOO a ee ae 1, 000 9, 000 14, 000 7, 000 51, 144 
Rhode Island___-__-__-- G0OO IE EK Se © 100 800 2, 000 600 7, 615 
Connecticut____.___-_-- Sa? te eee ee ae 700 4, 000 9, 000 5, 500 36, 459 
We wevOrk. 224 v5 ces 5S 6 6, 000 16, 000 23, 000 118, 000 22, 000 305, 103 
New Jersey___-_-_-_-_-- 69, 000 6, 000 2, 000 9, 000 18, 000 4, 500 58, 081 
Pennsylvania_________-_- 457, 000 49, 000 16, 000 23, 000 114, 000 30, 000 275, 773 
Delaware: =. 2 -222- 24, 000 9, 000 400 700 5, 000 600 17, 362 
Maryland | 2 oo). tees 123, 000 30, 000 2, 400 7, 000 20, 000 5, 000 90, 530 
IT PADI ys Se ok 262, 000 88, 000 4, 500 6, 000 35, 000 11, 000 291, 701 
West: Virginia: =-2. 2 __ 145, 000 13, 000 2, 000 2, 500 13, 000 4, 000 118, 999 
North Carolina______-_- 157, 000 250, 000 5, 000 6, 500 38, 000 10, 000 468, 605 
South Carolina________- 67, 000 209, 000 3, 500 4, 500 34, 000 6, 000 418, 485 
GleOrpia: 2 Sean ease. ee 84, 000 363, 000 4, 000 8, 000 44, 000 6, 800 601, 721 
MGT aa. S22 abe ees 34, C00 42, 000 3, 000 4, 000 10, 000 3, 300 107, 344 
Kentucky... 2. see. 330, 000 234, 000 3, 000 4, 000 34, 000 9, 000 391, 621 
@HNESSCOM 2 =o 270, 000 276, 000 3, 000 3, 500 37, 000 4, 800 395, 404 
Alabamaas soe. ee oe 117, 000 302, 000 2, 000 3, 000 24, 000 4, 500 497, 718 
IMEISSISSIP Die = ene 188, 000 290, 000 2, 500 2, 500 29, 000 3, 000 498, 380 
fonisiana = ae 150, 000 173, 000 5, 000 2, 000 23, 000 3, 000 278, 765 
JAE ATISAS ooo a eg 196, 000 , 000 3, 000 2, 500 31, 000 3, 500 402, 080 
HD OXAS ey dss ee 882, 000 786, 060 20, 000 13, 000 107, 000 15, 000 787, 700 
Oklahoma = t-2-5-- 55 542, 000 266, 000 12, 000 5, 000 56, 000 5, 400 312, 986 
ORIG ee sas ape 694, 000 26, 000 30, 000 18, 000 100, 000 44, 000 356, 617 
GIANG oa eS 614, 000 73, 000 20, 000 10, 000 89, 000 18, 000 291, 445 
THINOIS S26 eee ee 1, 030, 000 114, 000 35, 000 16, 000 155, 000- 24, 000 376, 625 
Wichiganes <3: 35522 0s 541, 000 5, 000 12, 000 12, 000 85, 000 14, 000 271, 330 
WiSCOnSIN= 2 Se 5 4, 000 17, 000 10, 000 116, 000 20, 000 292, 264 
Minnesota... ==. = 773, 000 8, 000 23, 000 10, 000 126, 000 8, 000 291, 180 
OWA ee Es a SN at 1, 067, 000 59, 000 32, 000 22, 000 215, 000 30, 000 324, 004 
RST ge ee gl oe 749, 000 243, 000 14,000} 12,000 96,000 | 10,000} 391,921 
North Dakota__.______- 648, 000 6, 000 20, 000 2, 000 80, 000 6,000 | 119, 755 
South Dakota_-________- 603, 000 10, 000 20, 000 9, 000 78, 000 6, 000 116, 698 
INeDEASKa:2' 2b 53 tee 742, 000 80, 000 18, 000 16, 000 106, 000 12, 000 186, 579 
Keansag es 2 0 re ee 795, 000 186, 000 30, 000 12, 000 108, 000 9, 000 231, 779 
Wontana = ee ea 489, 000 8, 000 13, 000 3, 000 38, 000 2, 000 81, 759 
Wyoming 2s pose 144, 000 2, 000 2, 000 1, 500 8, 000 1, 200 25, 554 
Galemidas - a" at a 320, 000 25, 000 8, 000 7, 500 35, 000 5, 000 98, 842 
New Mexico.- ___.--=.- 146, 000 17, 000 800 1, 500 7, 000 7 54, 046 
AERA OT ae heen 105, 000 10, 000 1, 500 1, 500 6, 000 800 35, 364 
3) £517 eR eee oe eee 102, 000 2, 000 1, 000 1, 500 10, 000 4, 400 43, 035 
WeMaMe oo ges 38, 000 1, 000 400 500 3, 000 400 8, 431 
Willig 02 twide spn 215, 000 6, 000 4, 000 2, 000 27, 000 8, 000 67, 135 
Washiieton- =. 2052" >- 191, 000 18, 000 5, 000 8, 000 38, 000 26, 000 100, 775 

Oregon Ee as See ee 188, 000 10, 000 5, 500 5, 000 29, 000 9, 500 78, 75 
Cahtornin=- 5-2: =" 291, 000 50, 000 25, 000 25, 000 90, 000 , 000 259, 709 
United States____- 15, 916,000 | 4, 654, 000 450,000 | 356,000 | 2,500,000 | 500,000 |10, 645, 497 


1 Based on reports of Bureau of Agricultural Economics on horses and mules two years old or older. 
2 Estimated from manufacturers’ figures and assessors’ reports from several States. 
3 Reported Jan. 1, 1920, by the Bureau of the Census and corrected to exclude those engaged in lumbering 
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and fishing but listed as agricultural workers. 
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TasBLe II.—Estimated primary horsepower on farms in_ the United States, 
January 1, 1924 


State 


WMermont =< 2) 22+ ene eee 
Massachusetis-t2: = 1 ees 
Hhodevisland=----- 2) Sees ees 


IRennisylvaniat 2. pie yr 


WAT CIT aes oe Se oe ee oe et 


Oni Ae 26 = ae eee, | ee 


IMNSSIssipples > 22-5 shee eee 8 
NCOUISIAN ASS = a ee ee 


michigan. 000.0 -.- the) 2 
WHSCONSIN tee RAEI ee 


AVINSSOUTI A teat eet 2k TERE RIE 
IOrens D aAkopaf8= 25ers ee oo 
Saute ak otss 22. As ee 


Wry Taine) Sano) Shae ce 


Oregon 


Work 
animals 


Tractors 


Stationary 
engines, 
windmills, 


and electric 


power 


Total 


—$—$—————_______| _ wa) eS a 


Horsepower 
100, 000 


703, €00 


800, 060 
706, 000 
1, 190, 600 
594, 600 
640, 060 


853, 000 
1, 222, 000 
913, 000 
702, 000 
635, 000 


845, 000 
975, 000 
535, 000 
157, 000 
350, 000 


Horsepower | Horsepower 


Horsepower 


137, 000 


653, 000 


e bo 


ee | 
ror 


Sate SS 
> He OO cx 3 oo ox 
Berse f 


on 
a) 


S23 28828 S828S S882 8882S Ss 


BQeue 
SESE 


BRSse2 Bz 


we ef 


~ 
~ 


PMN MRR wh 


“ 


non 
eS 


ee 


Se Bak 


9, 000 56, 000 
7, 000 36, 000 
14, 000 31, 000 
20, 000 177, 000 
3, 000 20, 000 
14, 000 80, 000 
277, 000 460, G00 
34, 000 169, 000 
240, 000 469, 000 
10, 000 15, 000 
57, 000 140, 000 
101, 000 127, 000 
32, 000 48, 000 
82, 000 134, 600 
92, 000 87, 000 
94, 000 157, 000 
47, 000 80, 600 
77, 000 77, 000 
93, 000 72, 000 
47, 000 59, 000 
53, 000 50, 000 
104, 000 44, 000 
70, 000 52, 000 
490, 000 270, 000 
328, 000 108, 000 
390, 000 366, 000 
356, 000 184, 060 
840, 000 308, 000 
300, 000 244) 000 
385, 000 202, 000 
614, 000 190, 000 
770, 000 445, 000 
362, 000 253, 000 
676, 000 40, 000 
520, 000 217, 000 
481, 000 327, 000 
834, 000 196, 000 
314, 000 62, 000 
46, 000 30, 000 
190, 000 150, 000 
20, 000 25, 000 
31, 000 ;000 
26, 000 28, 000 
‘000 9, 000 

74, 000 42, 000 
134, 000 164, 000 
122, 000 92, 000 
602, 000 500, 000 
7, 120, 000 


10, 500, 000 
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TaBLE III.—Estimated total horsepower-hours developed annually on farms in the 
United States 


[Expressed in thousands of horsepower-hours] 


Stationary 
Work Motor ones 
tate : Tractors windmills, Total 
animals trucks and electric 
power 
IMU WG a nent Ee ee 53, 000 5, 000 5, 000 12, 000 75, 000 
New Hampshire.....22.--=-.---- 21, 000 2, 000 3, 000 7, 000 33, 000 
\WARISETCO OP: Sek Se na 38, 000 3, 000 2, 000 13, 000 56, 000 
Wassaehnsebts..--.04 ts tS 25, 000 5, 000 16, 000 15, 000 61, 000 
LES CSI EAT G ae a 3, 000 1, 000 2, 000 2, 000 8, 000 
WOnnechicny <= -- 22 5 eee” tS 20, 000 4, 000 7, 000 10, 000 41, 000 
Nowe Viork 2) 22a 2 ere ok ot A 264, 000 68, 000 40, 000 96, 900 468, 000 
ING WEIGESOV =: 2a) 2 LS 40, 000 8, 000 16, 000 16, 000 80, 000 
Rennsyivanige- .2 2) ses te 250, 000 59, 000 40, 000 95, 000 444 000 
TDG ECE a: 2 ee ee ee 16, 000 3, 000 1, 000 4, 000 24, 000 
Wrarylandss3= _-... - + sess tS 77, 000 13, 000 14, 000 | 15, 000 119, 000 
Wr pinia=== <= =. oe ee 170, 000 24, 000 10, 000 32, 000 236, 000 
Westie Virginigie 221 Fae. es ee 83, 000 8, 000 4, 000 12, 000 107, 000 
North; Carobna =.) Vee sss tS 163, 000 11, 000 10, 000 32, 000 216, 000 
South: Carola == 42s =) = oe 117, 000 22, 000 7, 000 27, 000 173, 000 
Cheorpiin <0 he Sot ee ee 206, 000 22, 000 13, 000 36, 000 277, 000 
ii Cita Ce 6 ee ee a eee 32, 000 11, 000 6, 0CO 10, 000 59, 000 
IR GREG Chey eae et ed 236, 000 18, 000 6, 000 32, 000 292, 000 
zPennesses: 2) 22 eee tS 220, 000 22, 000 5, 000 28, 000 275, 0CO 
AAMAS Sse ae eee Le 151, 000 10, 000 5, 000 20, 000 186, 000 
WVEISSISSIP Pl a5 a eee 171, 000 15, 060 4, 000 22, 000 212, 000 
oWisianas- Sse 3.8 ek 124, 000 25, 000 3, 000 75, 000 227, 000 
IAT KANSAS He oe oe gn LN 182, 000 18, 060 4, 000 64, 000 268, 000 
Mipans ieee =! a SE 590, 000 118, 000 20, 000 145, 000 873, 000 
COUSES TG517 SS — S  e  S 319, 000 78, 000 9, 000 46, 000 452, 000 
Oi ee eee ae 410, 000 96, 000 32, 000 103, 000 641, 000 
Rrigiarin cee ee Se ers 362, 000 86, 000 16, 000 74, 000 538, 000 
LR Gis te 2 ee ee ees So 628, 000 260, C00 30, 000 135, 000 993, 000 
Wrrchipans: Se. 02 0 ee eS 320, 000 72, 000 20, 000 68, 000 480, 000 
Wisconsin _-_-_-_- a Ne ny 347, 000 92, 000 18, 000 92, 000 549, 000 
IVR MESO GaSe CE Eee yo 432, 000 148, 000 16, 000 $1, 000 7, 000 
OW eee oe aS Sh eek 650, C00 187, 000 36, 000 167, 000 1, 040, 000 
WMESSO DRI soe a ee Boe ct 445, 000 7, 000 20, 000 72, 000 624, 000 
INoEEBSD akon s82-2-es ses. ee 320, 000 162, 000 3, 000 63, 000 548, 000 
Sogn Dakoha = Stee = eee 289, 000 125, 000 17, 000 60, 0CO 491, 000 
Webraskas2 So eee ee 400, 000 115, 000 26, 000 90, 000 631, 000 
EEBIS Seton ee aiet SE 438, 000 200, 000 20, 000 96, 000 754, 000 
oribariies sce Siar. Se me 200, 000 75, 000 5, 000 40, 000 320, 000 
My’ i PUTT | i Sele ee 49. 000 11, 000 3, 000 8, 000 71, 000 
@GIUTAGG see ha Peo 150, 000 46, 000 12, 000 36, 000 244, 000 
tarp Nowe ey ans. os = 29, 000 5, 000 2, 000 75, 000 111, 000 
use tine Jue SS SR ee eae 21, 000 8, 000 3, 000 21, 000 53, 000 
5 Tae Do) eae ieee ea 44, 000 6, 000 3, 000 20, 000 73, 000 
1 GA Gee Ree ie a ae ae gee ee 13, 000 2, 000 1, 000 3, 000 19, 000 
Meh eh tees ee en 106, 000 18, 000 3, 000 70, 000 197, 000 
MAS HINELOMSES.-2ar: See att 143, 000 46, 000 14, 000 80, 000 283, 000 
OREO ss a eee 119, 000 40, 000 8, 000 45, 000 212, 000 
@plifornine Seews So Se 3a 5s 214, 000 200, 000 40, 000 725, 000 1, 179, 000 
United. States_.-._._..____- 9, 700, 000 2, 600, 000 600, 000 3,100,000 | 16, 000, 000 
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TaBLe IV.—Estimated average primary horsepower per worker and per farm, 
average horsepower-hours utilized annually per worker, per farm, and per 
grep ved acre, and horsepower-hours of power utilized per hour of human 
abor 


Average primary Average horsepower-hours utilized 
horsepower annually 
State ; 
Per Per Per Per Per im- | Per hour 
proved | of human 
worker farm worker farm ae lane 
INGsine:< 52 04" ete en ee eee 4.0 5.0 1, 230 1, 550 38 0. 41 
News Hampshire 29: a5.) = eae 4.5 5.6 1, 300 1, 600 47 .44 
Vermont bss 2 ne ee ee 4,2 6.1 1, 340 1, 920 33 .45 
Massachusetts. erg: <>" ot ae 6.0 9.6 1, 190 1, 900 67 . 40 
Rhodesian 3 ss 28 oe ee 4,7 8.9 1, 050 1, 950 60 .35 
iSonnecticut-1t 2 Sst = Paes 5.0 7.8 1, 120 1,810 58 wer 
ING Wey OPK <2: i rgus  e  ae e 5. 4 | 8.5 | 1, 530 2, 420 | 36 .51 
INGWILCESCY 22 Po eos a ee ee 6.0 | UTA 1, 380 2, 690 51 . 46 
IRENNSYLVANIA eee ee eee ee. 5.9 | 8.0 | 1, 600 2, 200 | 37 .53 
Pel AWATC 8 2 ane es NT eee ede oe 2 4.2 veal 1, 380 2, 380 36 | . 46 
Maryland |: Pose t cae Moe ee eee pe Se 4.6 8.7 1, 320 2, 480 38 44 
RAITT 2S se ee 2.4 3.8 810 1, 270 25 eoys 
VUE ata 01 9 ens eS eae eee AUR OT No 2.5 3.2 900 1, 230 19 .30 
NorthasCarolind sans ee in Be ee 1.4 2.5 460 800- 26 .16 
Southi Carolinas 0) eae ee 1.3 267 410 900 28 .14 
GlOrmia® 22 sete) a ae os aes | 1.3 2.5 460 890 21 oo 
IB ORIG At ss Pea oe ewer irae ae 2.2 4.4 550 1, 100 26 .18 
WMentieksyet 2 bo es ae eee 2.0 2.9 7 1, 080 21 25 
SRENMESSEC 2? Sept pe ow ee 1.9 3.0 7 1, 090 25 23 
PAU Ab amare soe me Mat a Se a eee ee 1.0 2.0 380 730 19 12 
TORISGISSI DL ce tenes es ee ee £1 2.0 420 780 23 14 
NG OHESL AN As eases ane es 1 cele Bee Perce tt 1.9 4.0 810 1, 690 40 27 
PARR RCRTIS AG te tee ea Ree eee Sete 1.6 2.8 670 1, 150 29 22 
BRAS Rs ot See Sen en yy tage 3.3 6.0 1,110 2, 000 28 37 
Olid GAG ca es ee ee ON ete rie sen ss eee eS 4.3 7.0 1, 450 2, 350 25 48 
TNT Gy eee Se AS oR ys 5.6 7.8 1, 800 2, 500 35 60 
UPTO NED TITY Ae De ei ae seed rein 8 she Pees 5.4 Gl 1, 850 2, 620 32 62 
PBEEETY 1 Serpe cee eco ek) ee eee 7.6 12.1 2, 640 4, 180 36 88 
INVEPCEED aye Beige ee ee Do 723 1, 770 2, 450 37 59 
RASS CORLISS Eee Oe yet a a ee one eee 5.6 8.6 1, 880 2, 900 44 63 
VEIT CSO UU tae Speers hee Ree ae 7.0 RTO 2, 360 3, 860 32 .78 
Li ac ES a Rie Al a Aa eae SR jos cep 9.8 14.8 3, 210 4, 880 36 1.07 
VET SS ep tarde 5 ee gh gt eee re 4.7 7.0 1, 600 2, 370 25 . 53 
Noninel ak Oban ae oe ee ee 14.1 21.8 4, 580 7, 070 22 152 
OMEN aK OURS a tee ee ee ee eee 14.1 22. 0 4, 210 6, 570 27 1. 43 
INGE ASK AM = 229 ee Mae ky pop eee eae ee 11.0 16.4 3, 380 5, 070 27 i Be 
HRGESA GRE ee 5 Renee ee Re eas ae eee see 10. 4 14.6 3, 250 4, 560 25 1. 08 
IVPOT AL oe ok BR eee een eee 13.0 18.4 3, 920 5, 550 29 1.37 
RUV eV OUIETI 2 Soe Se he) Re ees | 10.4 17.0 2, 780 4, 500 34 . 93 
OLOL RG OS =) se Beer eee en ah ae ee ene ae 8.4 13.8 2, 470 4, 080 32 . 82 
INGwalvlexicon# 2 oo" ee ee a 4.1 7.4 2, 060 3, 720 65 . 69 
i s\T GAT a ae a Paley AE a ee pe hd lh RE 6.1 21.4 1, 500 5, 320 74 - 50 
UES LY os ON Rd ee Saad: een 5.4 9.0 1, 690 2, 840 42 . 56 
IG eB oak aes ro 8.1 21.5 2, 260 6, 000 32 Pay {73 
LGC 1a gee IR ala A eS ee Ae gL ae el 8.8 14.0 2, 940 4, 680 44 . 98 
MuASshing ton: 2tenee dee oc wk Se pe a Ta: 11.4 2, 800 4, 270 40 . 93 
GIRO R Tea ate ae ee eae een ewe 1s! 2, 700 4, 220 43 . 90 
WA TOrniaa st eee eren We le Sees ae 8.9 19.8 4, 540 10, 000 100 Tor 
UnitediStates 2.2322 = eee 4.5 7.4 1, 500 2, 480 32 50 


AN APPRAISAL OF POWER USED ON FARMS 


57 


TABLE V.—Approximate power required for farm operations 


[The data contained in this table are based on averages from all information available. Special acknow]l- 
edgment is due F. N. G. Kranich for a most complete list of the power requirements for the larger farm 


operations] 
FIELD OPERATIONS 
Draft, in 
; pounds, per Laie 
Operation Conditions foot of ae ~ 
width neal 
covered 
Piowine Gunchesd cep s2--s—— 2-522 os eand ye loam. 22 38 200- 400 4.5-9 
TYNES oo es SA Ree oe ee ee pee ped Es Beg Sandy clay loam _-_-_-_-- 350— 500 8 -ll 
UD) Oise eee ee ge es Se nat Ses oh ke ClayAoant = ete. 400- 600 9 -13 
BUD) ee IN NN Sh Se EE ee Heava Claye. some 600-1,000 | 13 -22 
EID) (a a i hela cate Tes Ee AE a ie Gumi Dose Sass sees 1,000-1,500 | 22 -33 
Ree Looe hnvhanra wee soa eae 2a eee A PA AVOLAGOR Sac 2c tee 15- 60 .38-1.3 
Spring-footh arrow = 222 22 saa eo Se a Ee GO ses 525... Steecee 25-- 70 .5-1.5 
iskeharrow .(Single)ass 22-5 !2= 2 Pee BRM es | bes Co ees eee 50- 100 Pe 252 
1D Yo yoeee sein! Sc Se eee eee eee ge Le ee es oe iBieavynClayee  - oe ee 100- 150 2.2 - 3.3 
Naseer OM Gree A= ae tas 8 i = ne 2 on ee IE aS Average soil_____------ 20- 80 -4- 2.0 
Fling ora inl ses pe eo Se ER ee fea Cows ae Se ee 20-80 .4-1.8 
AVEO WATS) Nay Mase eae oe ole tr A EIS ee ee (0 Ko aes et erie ee Se 35- 70 .75- 1.5 
Raking: 
DIM pak CMe ae ee, wena Ceo Be Se te ee eee (0 ka een ee ee 15— 25 -3— .6 
SIG C-COLLV CIV eee eer ee ee en ee I Le ee ee Ose oe eee 20- 40 .4- .9 
Ela yeloader (andswagon)=42. 8. 2 PO ees AGE Be ses = Sa 50- 100 1.1 2252 
ES 17a HTT Og Tea TN oes ee ey ne in, See UL Rau Ae Co dOs25 wie Bases 60- 100 1.3 - 2.2 
Efead inp gonaln see een ee eee A ee ek Swe Re 2 Gon Se ae eee 50- 80 1.1-1.8 
Header-thresher (independent engine) --._.-.--._-----__|__-_- Goes ee eee 90- 180 2.0 - 4.0 
Header-thresher (bull-wheel drive) __--______-__-_----____|___-- (ose ee eee 150- 300 3.0 - 6.5 
Pounds 
per row 
Cormbp lantern ewe ee ee ee ae eet BIN ee Gon eSees eo eee eee 100-300 6 - 2.5 
OrANISTR Yo me nee ere ee Soi Se ee eae. Gores ats se 300- 600 2.0 - 4.0 
ORT CHIGEV ALONE en ce Neen es ate Sey Sie Ree GO es See ee 130- 300 .8 - 2.5 
WONT DING Cl eee ee ae ee sie eee ee See I ees COE sae eee eee 350— 700 2.5 - 5.0 
COVOV ST e). fay CG ey pS we a eS eee he see aS || ee Goze = oe. Swe 1, 000-1, 800 6.5 -12.0 
Leta yoy (oli efeys) pis ek SE a ee ae a eee ol eS GOs a Sod 600-1, 000 5.0 - 7.5 
SEALEACTI GEOR ee ene ee nek sea eer ee seen gs Us (0 0) ae i a ere 130— 250 -8 - 2.0 
HAULING! 
Horse- 
eet in peels 
pounds, per} hours per 
Roadbed ton of ton-mile 
gross load of gross 
load 
WONERSLOMM AV OUACN (= een em ees seer <2 Se ee ee eee eee 20- 30 0. 05-0. 08 
BURT CTL OENUETT CEI TN A CACTI) eee ee ee cee dy kp 2 ee Ss ee eee 60- 80 .15- . 20 
AGrrAVClZOUGRCONGINION) = oe ete = ea Se eh ee ee ea ee 2S 80-100 3220 
BTA neh he (CL Teg lhe ha tia) eee ee TD Perk a Ee oe i os ie 80-100 .2- .25 
TELE SLADE TUE, (CGN ek 8 i a a ye En ae Oe a ae ee ee 100-200 .25- . 50 
Momarstitb tlencG iy eee key ees AOE yee Phe oly Ala A ge bee oes 150-300 .40- .80 
lp Weeder cotinl Gmieer eects 5) Sele ea ee ee eS cues 300-500 . 80-1.3 
BELT OPERATIONS 
Operation Unit Horsepower- 
p hours per unit 
MihreshinpawheamOlenyes 22. Son. e os Seat es os 28 ee ae LOO DUShels=s22=22 see 20 — 40 
seSHINETGATSODIDATIGY = 2 sates So dee eek ae od ee ee 3 Vo 5 eer Se ae bi 10: aoe 
Buareshinge peas OrDPanSisc2 9k. sucess Se a Je ee 6 (0 eee eet 20 - 40 
PAN Pant AT OL OV Olen: oo = anes! een ONE pipe ote a S| (CK a i Se aE ET 100 = -800 
REC PE COL Meee ss ek ene ke Ly es eames es Se eek 6 Kos Spee Se ee 20 — 40 
PSOE CONN ee oo. ~ Se sie Ie wots pee SS ee ee pe ee ee [ears (0 0s Se? Set 4 - 8 
Mle PAE TOU Neer Beso 8 ok te ee Ewe oo Coste. . eee Pe 2 - 10 
1h Gyan cities 22 Ses ne ne eee ee eee oe eee (Ci aes 2 me 
CS HN U6 (2 CEE eS TT ey Se ee ae a el eS ( GOs. <2 cot oe 10 — 30 
MIRE ITIENSH UP CLOT TCG: a eats tee ee eB eg a oe 4a} 1s Se Tee oe ee | ~ 9 = web 
Ayah VeOn Stra We ts ae ea hkl a See Peo G0 22 Bs ee 2.35 6 
Pampinecwaber.(laree -pUMIps))— oo eee et 1, 000 gallon-feet______- .007- . 015 


1 See Tables XXII and XXIII for farm tonnage hauled and the average length of haul and Table XXIV 


for pounds pull exerted per drawbar horsepower for various speeds of travel, 
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TasLe VI.—Approximate power required to operate small machines used on 
the farm 


BULLETIN 13848, U. S. DEPARTMENT OF AGRICULTURE 


[The quantity of power required in the operations appearing in this table have not been given because the 
conditions met with vary so greatly and also because of the varying conditions under which the power 
is applied. In many cases more power is required in the transmission of the power to the machine used 
than in the operating of the machine itself] 


Most Most 

Device Usual | common Device Usual | common 
range ae range aun 

Horse- Horse- Horse- Horse- 

power power power power 
Washing machine-2__--__-___- Yy-1% 14 || Horse and sheep clippers-_---- Yy- yy 
Vacuum cleaner.) ee. 22222 yh van|| Grindstone: sso a2 sae es yw YY 
Sewing machine. .-----___-_- so- 5 zo || Milking machine____________ g- 5 1% 
Dish-washing machine__-_____ y-\Y 1/43)|| ei menvyawNeclens «aa aes Yel A 
Troning machine-------------- y-% 14 || Lathe=_---- pe a ae yy ] % 
Ice-cream freezer __------------ Yy-1 ¥ || Concrete mixer_______________ 1-5 2% 
Separator (cream) __--_-------- y\y all] INS inter ate Y-10 A 

CRUE oo oe en K-3 Y% || Cordwood saw ____---_-_--___ 3 -10 5 
Vink tester 278205 Bee Eee i % 7a | AWVIACOT: POULT) eee eee ee Vy 5 1% 
Rootcutter’ seb. ou a Beek Y-1 V7 S DEAVeDUN Paes eee 1-4 2% 


Taste VII.—Summary of work factors for operations with field implements in 


' the United States } 
Hower oe Most 
: ; uni uty per : usua 
Operation or implement (number | foot re Range of reported widths SSeS 
of horses)| width 2 per horse 
Acres Feet 
Wralkine plow2 238 fae ees 2 S| 8 stow 4sin Chess oe eae 0. 50 
OS soot ee aN a es Se 3 22s =| 1.0 ;bOnl Gein Ch GS sat sea peak eee .44 
SUliksyalOWeee sera ee 2 Ate ee CG Kc ee een ears eee oe es . 58 
[D) Qs aa te ee ee eee 3 252) |S ApbOMG TM CCS eyes eee .44 
i) O Steet ee a eS 4 ZB iWeil4eto 18cin Ches poe se ee ee .33 
Gan ceploweecere eer oe ee 4 232. |S COrZe win Ch es wae a eee ee eens . 58 
ALS) Qs oe te ers age Cie oat 5 2.736 eit ZANGO) ZS TCC sae mae .47 
(OS ee Sa I eee ue seat 6 2:3." 24itos2 incChesatat. ee eee . 39 
SO etn Dalton pe 
mifresh plowingess 2252-2 = 5 
a pel pace lands === \ 2 te \6 to 12 feet... ------------------------- 4. 00 
m fresh plowing. _-..-__2_- : 
oe well paced land sess \ 3 i: \s to 16 feet - --------------------------- 3. 50 
n fresh plowing.___________- F 
On well-packed land________- \ 4 { 74, 1 \10 to 26 feet --------------------------- 4. 25 
Spring tooth Drew: it 
motresh: plowinges == 222s : 
eu well - packed lqndeees \ 2 { re \4 to 8 feet ----------------------------- 3. 00 
nefreshiplowing2- 9 : 
on well Dazed Lan Ge eee \ 3 { : f \5 to 10 feet. --------------------------- 2.33 
n fresh plowing____________- : 
On well-packed land________- \ 4 { 1.8 \6 to 12 feet - --------------------------- 2. 00 
ESE DAELOW: Na a 
n fresh plowing_____-___-_-- F 
pe pel packed land= see ee \ 2 1, 2 \4 to 8 feet - - -------------------------- 3. 00 
meireshuplowin fase se ‘ 
On well-packed land ———_-—-—_ j 3 1.6 {6 to 10 feet. ------------ a2 ae anna =e 
mM freshsplowinge = ‘ 
On well-packed land __-____-__- \ 4 PA Nfs -G0. . . --.-------------------------- 2.00 
aud 10) d=) apis eel Sea ieee aye rein 2 i. f 5 to 2 feOhsicc eae ee eee - ag 
Te ee een ee ee at hese |e Oss eee Re ee : 
1D Yo SROs ge eh Sereei Btn ae 4 LS: 148 tO16 teeth. 222 ee See eee eee 2. 50 
Graundrilleve {= 242 eee 2 1:46:| 4.40.8 feets. 26 5 ete ee eee 3. 25 
DY Qe ee ae le eS 3 1..56)|:'6to-lO feet 2 — 04s Sa ee 2. 50 
BY SS ara r a eee 4 1-824). 6-to\12-feets2cececee ee ee 2. 25 
WOrs A elen eal ee 6 1:98). Sito-l2 feet. so. 2. col ee Se 1.75 
Corn or cotton planter: 
HS 0) een ee Me ca a laa os 1 2.28 | 36 to 48 inches between rowSs----.----- 3. 50 
Dot) 21 -ke eee ee 2 SOs |aaee dO 254. sek eee Eo Oe ee ene 1. 50 
DET OW eto 2 See a aan aE 2 Wi). 2) do- poet C emcee een aie onal Oe 3.5 
Covering seed potatoes__.___-___- 1 a a 24 te 32 inches between rowSs- --------- =; a 
ae ee eee, eee eee ee 2 ; en COO de cundcec SERks cea oe ee eee . 
Marking planting rows_______- : i 2 3 to se feebey cose lt ee > a 
LONeceee Oso leet Se eee ee ; 


1 Based on data in Yearbook Separate 890, U. S. Department of Agriculture, 1922, 
? Ten-hour day. 
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r operations with field implements in the 


United States—Continued 


Power Daily Most 
Overation or implement nestitha aunty ee Range of reported widths usne 

of horses)| width per horse 

Potato planter: Acres Feet 
LTT. See eae Sener ee \ 2 2.47 | 24 to 32 inches between rows_____-___-_- 2. 33 
Daiiiti rie Se Loe ies See eee ae R20 = 7 ae Ae es > ee ee 2. 33 
Punosumpader. = | | 2 Pay Oita ee tbeae se toe ec oe tS ae 4. 00 
Femelizet Ca Fr ae PIR Be ae 2 BSG Pata lieeio hs eo 2 oe) TE ee 3. 00 
= ee eer ee pepe each Aiaaeinenele eaa 3 D467 GitOrle- Ihe be eee eh ws ee 2. 66 
Field sprayer Se ee Sees ee 1 ES |} dito roves eachhtrips:2= = 2+. ae 11.00 
Lai SS siaal hans eee oe 2 A EAS | 1D) Eee MOREY 6 (0k Sa TE rae a Tr ee! 6. 00 
MOWInE py ee Sk ne 2 1s 68>) tox 2elere sees eh ie Fe 2. 50 
Mpa yee 1 e783) Gyo eteeiee | aie eee: Ts. ee 9. 00 
SB) ree 2 1°90: Stor 6 feotass 2-3) a Be 2 3 ke ee 6. 00 
eens | 0S ee ea «epee eerie Be 1 32.69). Gito Sifepes 1 2k ee or eae 7. 00 
encom sel ae oes beeen an 2 23 O6s'| Gitoul O feetrsns 2k ee ud. ee 4. 25 
Gin "anda SE RT APRS! OP 3 feKO). | atLOne feet eees Ee 2 ee 2. 00 
g LOS, RNA Reo a aer Dae e ees 4 2.08 | 5to8 feet Bess Be ere vs La 2. 00 
Nu Gee ap Rae g 5 Pos Le al Bape SO (0 Se eae oy Same AC ieee ee ee TY 1. 66 
Grain heades PS heO ee is Se 4 2.03 | 10 to 1D feeb ees Yk ae 8 ok ee 3. 00 
DD QU Beate ot ee ee a5 7g Ba poe ee 3 Ce See SRS UF PSS ED ie 2. 25 
1) Gees Men See oe eee ae 6 2a 2d et ebOel 4 feet) = wk eee SSl. ae! Se 2. 33 
SOLNADIN GC eee dE 3 2.09 | Rows 36 to 48 inches (average yields) __ 1. 50 
Srirltaya nines ee ee et 1 Dig | ae es AP eee A oa ee ee 
15 De i eae eee ae 2 Deas be. eet BL eS Fs eee 
HCHAEAGCK SPER YOR Re oe ee ee iG Ca cee eee | a IRS SOE SO 
Wheelbarrow seed sower_________ eS Be Pe4 DOI OiLOnlG feed = 228 ©. 2 has aes ae |b es aeeriges: 
andteorm planhene cass s se = s/o. = eee a 1. 34 | 36 to 48 inches between rows_________- [eM 


TasBLe VIII.—Approximate average man- 


i 


hour of labor per acre required for crop 


production in various parts of the United States 


[The data contained in this table were secured partly from estimates made by the farm management 


departments of a number of the State agricultural 


colleges, and partly from Yearbook Separate 876, 


U.S. Department of Agriculture, and other farm management studies] 


—" 2 ~_ Hea nS | io] 
Sg &® | 5%,| 52] 3 g- 
Ss = ef) ES a Zz = 
& a = ae ae S iS) as 
Area Aes a monies beanie feof = | 8 S38 
= — _ nS) = S i) = 4 a 
P1218 \e8l6 |272/2\|a)8}818 88 
be B Elgeis z eee Macs. = = = oi 
8} 36 |8 | sla pe | | ole ey & |O 
| 
New England_______ 100 |< 100) 42. fn 10 i) A ne ONS ee (eee (eee Bek 
New York..________ 66 | 58 | Tia. ent | 10 nee) | eRe wees hemor 170 42 
New Jersey__________ i Eee aed Eee pase 10 a ae a) Wee kee ae |? 190) eee eee 
Pennsylvania________ Tt oa OMG 7 Say Ee 12 by ee [aeae: EE ee eae Se [oe ee ee 
Virginia. ig eee Rose Wee lcci a eee ere beara ReaD eases ince Ses 
West Virginia______- ag Sey as ee ee ae Rie eee Rae ERTS Rb alatt aw St” 
Kentucky___________ ee Cre ro eel ee ee Se Saoeht = so fap 2 ale eh ht ce fee 18 
South Carolan cme | Rie Pan ee Bee, leah 0 | 11 1G. | 2 rere OS] Mi [genes | aenirahaed 
Georrin 2255 5 (5 Gee rien ie ee 20 115 }- 400°} 125 |_____- eae Pe ereR 19 
Louisiana____________ A ae Cs Se Eine 12 (ey) eee 100}. BH joker | Sawer px Soil 
ArkansaS_._..__ ee h 49: | 1G: 2 [ore ee 16 94a ita VAD | 5 4G | hh a rae 140, iat 
SR eS =n ee ipo Nites Mee Ls eee 16 Cy 5 Va 64 yah ee ens ee nee ek oe eine 
Missouri__.._________ a hel TSGe pee by Se be Se oa REE Ee Pee 25 
Ohne er 59 oT Ae o> ae See 10 PAY eee see ae SL a 1h RY mh 
eter A 30 B71 bee aime) Bsa rol) bale pas DA Se os BE BS LY 1 ne Sener 40 
Wisconsin.._________ 375) eee Glee Re | 14 Sy escapee) |e 1d Sea es Die Pecz i 140 32 
Minnesota_.......... oa Maeo ty irr aan eR 12 ES ieee: setae | eae (e"G56l hice Odo baa oe 
LiGih it ot Bie Cee 26 SOuipa ac. essen DTS | ae a es ek ES TS | a Di [oe 
Pisinig ee 8 ieaes bis foes ree Mees Seer peer Er Ve 
oO if aol Nee aaa ee TR See ed eRe ae PN AS) 7 * < Rae 
ei a 7 16| 26] 85 ay Vie Seg ae joie) Baek ete ieeeres Posner RE Sts eects 
Eastern Nebraska._.| 16| 26/10 |______ Bh Green tat EE RAS NS Ee Ree ee 
Western Nebraska___| 12] 23] 7 5 en) eee eae eee Mae | eee eee [se fa 
DAM = a ee 13 78a My (ene Wee a | 8 | Bf Soe 52 2 sos) sees pees [ae eee eee 
Paleradotdry. 2 = 3}. |... 7 al Op ela: Sones ie alte, Gees | bie ee” {2 ee 
Colorado, irrigated__|-----_|---_-- Recta Soe epee cama leee epee ke fe 194 | 352] 41 
Piiivurientd= == |. | | He ete 3) Sen ay ee fe 2 Ree iL. 
Northwest, irrigated.|....-|.-----| 24. |.--_-- hittee iia ccs ROSS eee eae Os eee | 400 30 
N orthwest, Arye Ve | ea 17 1a eae We Ee | eee hd Re Se ecg Pea a | Lease emees| e= 


1 Does not include shelling or marketing. 
2 Does not include marketing. 


§ Does not include baling or marketing. 
4 Does not include ginning. 
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TasLe IX.—Approximate average power, in horsepower-hours per acre, required 
for crop production in various parts of the United States 


[The figures contained in this table are based partly on the same sources as the data contained in Table 
VIII and partly on Table V of this bulletin, with some allowances made for variations in climate and 
types of soil in the various States] 


2 eo | 3 sn /3 ‘ 
q i) = >) 3 =| 
She Ree pests |) Cease Oe pape Ne cia 
Br ci eeter Meaticag| ese es tes a 
Area Bol Sites bealec "se | ton 2 | 8 o5 
ala ldzl¢aie|8128/8]e)81%1]4 128 
s| 8 /gelse|e |S 1s)/312)] 8] 2 | z | ee 
6) 0 la ae | ow = 6) a D = & |O 
New England---_-_--- 35 50 7d bad pee es 5 70 el Pomel ae ce epee 45 31 
IWeweY OPK == so: 22228 27 42 eb | eee 5 0022s 5) te ee BE eee eee | eee | 
New Jersey_--------- 27 AQ ose let EE 6 503) ee SE SS | ed | SS ee | eee eee 
Pennsylvania_______- 27 42 7A al ase ES Ly: Sg (ie ape A Peete] fos Pee | ae a Pea eat 
Marpinin ee A Ss BE eee ty) Dame | De ol Pea oe) Seen amet oe) eee PDE Doe) Pee Ne PAI I. tees 
West Virginia-____-_- 30 45 71) | Pisses She. 4 42 Bho ah |e ERE | Se ae be | ee 
Kentucky_=-222- = 30 45 TES. | Ree ee Ae aekee oo al Papeete eee a eee | Se ee 15 
South: Carolina {S22 3| ess | a eek | See el eee BS ie eee SOM =s222 a) Sosa s Se ee ee 
eergia. 2a 2 ee 7K EAS 16; | Swe 12 30 45 S30 s)2224- cleo |tas ee eee 13 
ouisiana. = 22222 5s 26 41 75 [eee 10 gl (eee 20 So eee etal pete) 
FAUKANSASEs so =e asa 26 41 23) | ae eee 9 32 5[es=- 22 26 gl ee ee 40 Ga Eee 
PROXASE No 55550 Cer ee a bare | See tome a ZU kes ss 20 40} Sones sbecr oes Re Seen 
WMaSsSOUTI¢ sss 05-- asses 24 39 AQ Ses ee ee oe I Sane Sg sl as ll eect ees Pea ae te 20 
Ohio sss Fo ee 30 45 20" |Ex sees 6 50 50 E2520 /eo 2 40 122s Se eet 25 
Machigana ss 22k 30 45 20 eo 40) eo see lee se ee 45 49: | 25 
Wasconsin=22=-=--=—= 27 42 203) 6 40 |p dees) Stabe ee | ee eee 22 
Minnesota___._------ 27 42 203 |\2 ee 8 BO) betel ee ees bP eee (Sepia Pets S 
Pridianaee= = ele eae 30 45 DO | se See CE ASS ole eS | a ee ee 
Eilinoisa=t =) 3 26 41 221) ee 652. 3 |eecec|nseet =| 2s Se] ee ee ee eee 
WOW aso eee 8 Sed 26 8 Ee eee ee eee 6 BS EE SALT Ss ties | oe ia be ea eb | ee eee 
KansaS2ees) Se Scace 22 35 15 9 Cy eee [are a (ee | ea 2 .|s-e20|S oe eee 
Eastern Nebraska___} 22 35 1G See ee Ojee Sass oes Sas Se Lea se es aS a 
Western Nebraska___|- 19 32 14 9 Apa ER EN NN a | Ee | Ra | eee | 
Dakobasess ee 19 S| aoe 15; |Seao ee 6 Sto aeeeae ey gate egy ag Sa | A enn (Ae ey |e Se 
Colorado; drys— = [aa |e 15 9 4 Not cee s|SSe ea Soe Pee See ee ee ee 
Colorado, irrigated _-|------|------ 20)|| eae uf DO FESS SEs Sy as eS i ee 62 20 
Witaltarricateds a> 222252 ee ss ee open 6 Lo Sh el pee =) bee a 10 )24024|b cee be eee 
Northwest, irrigated _|_..---_|------ 73's eee 7 50 | 22-2 aos |S a O2Weacoes AO [oaeee = 
INOrEDWeSisiGiiy=-22—= | S22 3s |eaaoee 14 9 4" | eee Solos se bee albes so ofee onan | Ses | see | 


1 Does not include shelling or marketing. 
2 Does not include marketing. 

3 Does not include bailing or marketing. 
4 Does not include ginning. 


TaBLE X.—Approximate average labor and power requirements for care of livestock ! 


Horse- : Horse- 
ae Man- 
Mat, | power Man, | power 
hours 3 hours 3 
Horses, Corn Belt States____-- 80 4 || 10 hogs, Eastern States ___---- 200 10 
Horses, Eastern States___-_-___ 120 4 || 10 brood sows, and raising 
DR IRVACO WS ots ee eee 180 10 pigs (to weaning) -_____--__-- 300 25 
Young stock, cattle, colts, etc_- 25 b |, 100iewes:2- 2. Be So eee 500 25 
20 feeding steers (per month) -- 20 8 || 100 feeding sheep, yard lots 
10 hogs, Corn Belt States____-_- 100 10 (per:month) === =: 6 Sout 15 
100 chickens (well cared for)__ 200 10 


1 Time covered in this table is for a year except as noted. 
2 Farmers’ Bulletin 1139, U. S. Department of Agriculture. 
3 Based on figures in Farmers’ Bulletin 1139. 
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TaBLeE XI.—Acreage of principal crops raised in the United States in 1922 
[Yearbook of the United States Department of Agriculture, 1923. Thousands of acres] 


Flax F it 
i pe and : oe 
Geographic division and State Wheat} Oats | Barley| Rye hice Rice and Corn 
. wheat nuts y 
New England: 
(STG Et RR oe Ce 2 4 120 Bt eae 228 2 | es epee 2 96 19 
INGWeET SIM PISHITO. = 0 = Pe ae ice Ee 18 Lf a oe 1 eee 29 27 
WMERTHOR Getto ee rs ee 4 90 1 Aut Ates acaba Ni penta 28 85 
IVESSSACHHSAGUS Ee ee tae De) Pe see es 3 1 apr ala 73 61 
IRnpdorsinnGrss 28 eee Se | eee i | aes eae ree Se os aes ee eae Ae ee ee 8 13 
CONMMEC ICH =o te ee |e ee iy OS] Pe hares & 5 PN) tein ae 36 77 
Middle Atlantic: 
NOI OLR Petes ba a eh 463 1, 059 158 55 Pagal ae ger ae 528 798 
ING i OEse yet Bot eer hes 77 TAG en oe 61 Oy AEE ce 94 231 
Rennsylvaiia- 222226. 22 ee 1339")" “4, 170 12 220 PAs alee 368 1, 573 
East North Central: 
OHIQe ens eee err 2, 526 1, 472 73 87 Asal excl ar Ltd. 306 3, 823 
EVI IAN Ane aos 1,996 | 1,506 30 350 Ci (Re eee i) 4, 765 
MOIS ee 3 5 a ee Oe 3, 196 3, 860 190 256 On soon ae 152 8, 819 
IMETCHIB AT tgs oa sees ee tye 1,023 ; 1,498 140 642 Gone te nae 316 1, 720 
AVVISCONS He eter tienes Seen aa Bas 176 | 2,465 443 489 Pad | ete eae 61 2, 209 
West North Central: 
Minnesota so tes aR 1,989 | 4,021 908 | 1, 154 Bo tee 2 at 40 3, 979 
Li ac ena: ee ee ae 731 5, 874 161 55 1G) ee ew eee v7 10, 364 
IVEISS QUIET ogee ete ee Re oe Spiel 2e 5 28 | ket) pe ae 175 6, 250 
INOriheDakObase os ee ee 8,980 | 2,388} 1,008] 1,800 EPA La (estat peepee 2 780 
Sout AK Olas see pe ee 2,989 | 2,400 881 506 17 6 bn fuses semper 8 3, 861 
ING Draskaesee ree gabe TE SS 2 4,177 | 2,408 242 188 fod Pea Lr 30 7, 296 
Karas e gases ween on tae 9,756 | 1,494] 1,074 71 PV) bales eens el 61 5, 098 
South Atlantic: 
Dela waTres go ae 109 UfG| See 6 Sis es 37 189 
Mary andesess seni. 5 ee aye 578 58 + 17 Ouias ees 77 642 
SNA snl Wee oc eae aoe eee OY 830 166 8) 40 Ine sees aae 250 1, 866 
WestsVirzinigwe 2-2 ce ee boos 240 ZOOS eo 10 5 8 tal Pee 189 604 
Nori hrolinine = ose ors ieee © 600 G7 1 Ce Sapa 60 f (ol (shes aonctel 149 2,577 
SOBUM CArOling- sen SFiS a 165 ANG. |e a OU 8 35 2, 062 
leprae ss nan Sar CR ea 190 rir Cs CR Beco | be ek Aa 3 222 4, 385 
ORIG Aaa ee es he eee Sie Bene ee ee ae Ge 3 151 775 
East South Central: 
CONTI Cay tee sk ns wate ae EE oe 650 234 6 20 | papel = 147 3, 145 
ABONNESSEO Sa sast a Sy ahr is wr 472 229 14 20 YG PERS Sunbces s 140 3, 280 
J Alf) 0}2 101 G ioe eee es geek dp ca ed 20 Pore OS a 1 Yay pm abetete tj Penk, toate fe 81 3, 636 
IMASSISSIP pile fae ee ee 5 1 GAS (gh Fe whe WRI scp pre fe es oa 1 47 2, 855 
West South Central: 
Ja) TT ie ei, Sg AD agai 78 264) ere noe | Lye) es eae 154 132 2, 250 
CORES Ey ee ee oy eae Re eh iy age ieee NAP Seedy (RE 2s 555 25 1, 706 
Okighoma=t ts . eae e 3,300 | 1,500 129 Bed ieee eae 5 foe ee eta 3, 200 
LUGS Cen — Raed Aion MeN Ao Sorin 1, 249 1, 455 93 Ponlesse ss 191 167 5, 729 
Mountain 
NFGntaTIASs) =o ~ ee b  8 3, 618 660 92 240 pos oh (epee lane 21 228 
VET es ine eee eg ae 1, 123 162 85 19s Ree 54 52 
WiVOMn Gee oe gee a Se 179 158 20 35 1 Con Pepe ele. 2 112 
COlOTHRO? eae ee eR 1, 620 185 186 OTR ee | ee tees 43 1, 145 
iNew Vierign aes eer 105 53 Dh eke Lorie Peace 17 
IRBIZON Ss opt eae ag Se 49 20 Pa el apse oa at (eye | ey a need. 6 39 
Gat ee ee Oe 294 86 18 1 Wa eee Sete rll (ge ence 21 32 
IN (iG Coe eee 2 Gee en ee 21 2 Gye See ee eS ee 2 ee 1 1 
Pacific 
WWaSHin iG Meret sane enon ee 2, 486 202 74 DE) [ee sale [nh ae a 192 67 
Orerg ribet .t be 1, 093 267 80 Sh ee eee ee 140 69 
CANIOMMin = ose ee 712 THOS | ee bt ZOn cents ae eee 140 | 1,011 116 
LOG SY ERS 'S AST Za hc Sipecek ee a 62,317 | 40,720 | 7,317 | 6,672 | 1,877] 1,055} 6,042 | 102,846 


1 Based on 1920 census. 
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TaBLE XI.—Acreage of principal crops raised in the United States in 
1922—Continued 


[Yearbook of the United States Department of Agriculture, 1923. Thousands of acres] 


a Broom- = eee a Sugar a 
aoe Menor ota- | corn ege- eans 0o- cane 
Geographic division and State Cetton| <1 | and |tables’) sand siren eae hay 
kafirs peanuts eets 
New England: 
Wisin <= SE Sere So See eee PS5tl as See Fal Rae Note Paes | seo eh 1, 248 
Newell ampshire #222." = = ee ee 14) = eee Op Se See 462 
Vermont. ee Rees BF -|2n see yb ee een eae COE ia Te 922 
Massachusetts. =-2 3 ea | Diabet hee 2 yt (lt Salo Yl ek ee 2 ig oa eater 442 
Rhode Islands ee se ee 2 Wi) be Lecce Ui Papeete ad Rae pc) (nla ee 46 
Connecticut ==. se see eae ee 07: sete eee AGU a Sees 28 eae ae 329 
Middle Atlantic: 
INGW OPK 2) 57s See ee ees | ee S40 eee 187 108 yp Paes Se 4, 937 
ING Wad eTSOY 2 ote ea se foe eee G12 ay festa ilecwea O32 Ss Sembee | een as ee eee 325 
Rennsyivania > 22 ches eee eee eee 256 eee OAR ES ee 43" (Lee 2, 943 
East North Central: 
ONIO=. 222 = Ses ee eee | a Saar 129 4 L1G: Seances 46 28 3, 376 
Indiana - - = s2 ee ee eee 77 ll THA al eget oe, 19722 2, 725 
HIN OIS = 2 5 he mee ee ee ee eee 116 30 146 || 2c ee eae Ses 3, 707 
Michigan | 4502220 e ee a eae pees eee = Lay fb bees aes 126 458> | eosss 106 3, 130 
WISCONSIN 2 2 Se ee a ee 328 2 129 8 40 13 3, 490 
West North Central 
IVEINMGSOS 22k a ee a ee 486 2 S| eee a | ee eee 4, 041 
TOWaS- 2. 2 = ee So ea ee eae 89 12 109: 222eee> |S errs eeeee 3, 776 
Missouri: 35 52 ii eae epee, 198 104 42 OSes Dy eee eee 3, 654 
INOrth sD ak ota oe eee | eee ZAG se we v4 il pe pita) cp far neared 8 2 abe os 3, 497 
SOURLDED AKO bass ss a ee een | ee 1 QE B28 See Ue ee es eee 4, 675 
INGDEASK a Sefer 139 21 Ot Sane eee | es seen 55 3, 761 
WGansas® == 8. 2s 2 eee See |e 69 | 1,058 AGH 2 eel oa eae ee a ee 2, 517 
South Atlantic 
Delaware 3.53202 ee eee ee oA) Big RO rks 303 Se ees eee 79 
VEST YL ATA See Sess Se pens | ee Glulz2eeee 1195 | == ae 265 eee 410 
ATS eg EU ape Mae Se ne Bi 55 201 13 133 130 2092 in oe 1, 054 
AWieSLaVirginia® => see tee em 52 8 Sl Miermnche ye apd OU sees 77 
North aroling 2-0 ieee ee 1, 625 160 30 101 145 505: |2feree 900 
South Caroling: 2 fea a eee 1, 912 137 21 75 36 85 10 461 
Georis =. 22 Ae a ee 3, 418 177 30 102 160 11 50 744 
iid erg ts (aaa Scale te ee 118 58 1 56 72 3 29 132 
East South Central: 
Keeniicksy- S222 iit bee ao ee 79 48 Loss See D205 |e 1, 200 
PRONTMESSCO ye Se sae o Es 985 76 35 117 14 1305 ee 1, 434 
ASDA A= 8 3-222 ie 8 Se parle 190 74 68 2051 Sen noes 79 785 
IVEISSISSIP Dit= 232 ee 2 eS 3, 014 125 42 69 1Sy) 2 37 499 
West South ‘Conta 
PA KATIS SS pe on as See re mee 2, 799 82 28 89 dk fey fap 4 718 
ROHISIANna =) 42" - a  e 1, 140 112 1 42 18 1 319 232 
Oklahonia see) o- le ae 2, 915 67 | 1,662 46 [7a et es oe ee 1, 460 
BRO XAS] Se eertre ia alias Sh ae ae ee 11, 874 144 2, 021 129 L222 os 19 872 
Mountain: 
Montans= 82055 52 to ee ee ee | eee 7 Go| ae Stone 23 font we | one eee 1, 705 
GAN Doe 2 FERRE ae Se Se ee ere Ria |25 ee 15 262: een 33 1, 161 
IWiVOMIN G2 et se she ener e, tes sen 79 Xa Pape eae LiFe meet emt al eee 1, 025 
COlORIdGS. aoe feat Ser a ee a 142 257 37 Sit Sh eae 165 557 
Nowe Viexicos ss. ses St eee ee ee 5 173 12 62) 27.5) = sae 195 
PAP IZ ON AS eto ee oe Ce ee eee 101 8 30 12 7 the) ase Beeps | jes 2 175 
tah 2 === das ae See ee tee ieee 7A be aS ee 1G?) ae ed ee Se 80 615 
INGvad ato 2 eee ae Renee Ld Legh eae ae 7 J ile eae tae a PSS al eB eS 360 
Pacific: 
VV ASHIN ECON se ee eg eee | Ghv|. eee 2 Y fea) eee eh ft ee (RE a 1, 014 
OrePON Ses ee eet Oe ee 4941S oaee 35 sce a ae ea eee 1, 193 
alifomig- 242 ee es ee eee 67 84 130 206 = 7, Ea Nee eee 62 2, 268 
Waited: States+ 4322 333,036] 5,424] 5,786] 3,269] 2,079} 1,695 |41,153 | 77,030 


8 Includes 44,000 acres in ‘‘ Other States.’’ 


1 Potatoes and sweet potatoes. 
4 Includes 64, ’000 acres in “Other States.”” 


2 Based on 1920 census. 
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TasLe XII.—Average yield per acre of the principal crops for the years 
1918-1922 


[Yearbook of the United States Department of Agriculture, 1922] 


3 Pota- Tobac-| Cotton 
State Corn | Wheat| Oats | Barley} Rye Rice Hay a (int) 


Bushels | Bushels | Bushels | Bushels | Bushels | Bushels | Bushels| Tons |Pounds | Pounds 
i 213 


Maing 32 47, 2 21.0 37.8 26: Giel|se- cas ]ose< as 2 LOf se fo53- ee oe 
New Hampshire_---| 46.5 |-----_-- 36. 6 26: Brae se Sha ee 126 L142 327528 see eee 
Wermont 225.2 25--4- 45.7 18.4 34.9 Qi Gyles Ss | ee oe 126 E32 cope alee ee 
Massachusetts - - -__- 46:5) |Sep eee 34:4) aa ree LOROM tees ee 111 1.31 4by, 5 Peete 
Rhode Island______- 43:0) |o ob oa 3 D1.8 Ween) Zeb slee2eEee al ees: nes 109 aU he te eR 
Connecticut________- 17 Er A Slo Tee Melee 19.8 fons3sa= 106 130311, 450 crete 
ING wa ORK]. 40.1 19.9 31.8 25. 9 [GR Gho eee 109 T5268 i, 234s lee eee 
New Jersey. --..---- 42.8 18. 0 B14 +)e2 2 = 2h nV Gy co eee eee 122 eO1.:| 2 =e es | eater ee 
Pennsylvania_-_____- 44.8 17. 4 34.3 jin 247 1654 fo sess a 98 1 39' | 406, pte 
Delaware s=— =. 33. 0 13.9 2854 ease cces 1355) [Lens lane 84 UAB yH eee Ce wg |-------- 
Maryland_________-- 38. 7 1bs3 30. 1 30. 7 14] o fiasco ase 88 154505|" BAB a ee 
WATOINI Ao ee 27.8 I Y/ 2ind 25. 9 Ga ease 109 1.22 | 666 242 
West Virginia._____- 33. 4 12.8 24 Qian sek DAR YS ee ses 96 72 26':|) poorer 
North Carolina___..| 20.4 8.6 2 Sa i espero ae Po RIL pt | ens ape 90 1.19 | 634 265 
South Carolina__-_-_- 16.5 10. 2 2S. 14: 5 | eas 10. 4 24. 6 90 -95 | 672 203 
Georgia= 2s = 52a 14.3 9.8 20:0 )a825228 3 9. 2 25. 2 71 .94 | 607 134 
orig ae a fs 4a 1 Sot ee, 5s Dal eee erie See = 24, 2 95 .95 | 992 84 
Kentucky-___--___--- 26. 8 11.2 21.5 26. 6 1 a8e| esa noe 78 1.19") [86 Teale se eee 
Tennessee________--- 24.4 9.7 20. 6 21.9 bo ite int (Bn 70 1.26 |}.163 195 
Alapama: «sno 14.7 9.5 OS 4 es. eis ORT Seat Se 76 ato. Jan (eaes 130 
Mississippi-_---_----- 16.7 13.3 1s 3: as (SI aS OS 24, 4 81 deg aty* [epee 159 
Louisiana 2. =__.-- VRS aot ess 2 Ui ee eG MT ae oe 34. 4 68 140) 4a 129 
Arkansas__. 2. ._---- 19, 2 10: 7 DAs | ere ee a 10. 2 46.9 65 de 18.) 169 
TREX AS <3 eege nee A == 02.2 ESD 23. 9 23. 6 11.9 33. 1 60 TAO eee 131 
Oklahoma: = “=... =. 20. 5 12.9 25. 8 22.0 pV eos ee 62 1 Boe) eg eae 145 
Ohio ts Vann fey ok 40.5 15. 6 34. 2 25085 AA OMe eyes. oe 75 1236) | 924s aaleete aes 
Trmediana teste - eke 36. 7 14.9 32.0 25. 0 SOs pesca 69 ARTO ots Peay eee 
DMlinoise ee ae 5s 17. 6 33. 7 29. 8 16s8"E ssa2 oe 61 L32) |Gaatiees saeco 
Michigan ____...___- 36.1 15.7 Ble 23.1 1356) [ose le 93 VTS): |S eo eset Ged 
Wisconsin___.-_._--- 43. 8 16.6 38.1 29.7 Lond pabea So 101 TS GO 2545 st |e ee 
iMinnesotay-- = 38. 3 NPA 7/ 33. 2 24.5 fe Caos 91 1? 62) )-ahs ens eee 
Owais wih Rae be bohy 42.1 18.3 HET 27.3 Wied esa ese 72 Toad: | eee ole eee 
Missonrit =.= - 3. Di feta) 13.3 24. 5 25. 6 1D Se) eee 67 1.14 | 945 283 
North Dakota-_-_-__-- 26. 3 10. 4 23.0 18. 4 LO ess See 85 1 26 - |= sates. mpeg ae 
South Dakota___.___ 30. 6 11.8 31.0 23.0 1557 saeco. 22 77 TS G5) | oes eee pa 
Nebraska... -.-=--_-- 26.1 14,2 28.0 22.8 1354 (bee ee 81 P90) |o 2 Sees ee 
Keansas:t = ee oe oe 18.1 13. 6 24.1 20.1 12s fees 68 2205 ced | rE 
Nrontana = = *-5 = 16. 4 10. 6 22.8 18.2 hel al eta ee 109 Te 62. | seetteto ee 
Wyoming .- 2 = 22. 2 18.8 30. 6 29. 6 16.0 [is.2 ase 115 VOSA [ate as a ee 
Colorado________---- 16.7 14. 2 28. 7 20. 5 96 ae se 133 2.08 {S38 2 Sa aN 
New Mexico--_-_--_--- 20. 8 15s 2521 22.7 TANG: |e 69 2. DA eta eo Gey eo 
ATIZONG] = ate 27.6 24.4 33. 6 335 Gils ee ea 89 3726 |e eee 243 
(Witahies. ai ee arate 23. 6 19. 4 36. 4 31.2 Or OF ea se 173 2°48) [Sets Sasa 
IN@ Vad aoe 28. 2 23. 7 Bye 1 3082) Rane See ne 155 2. 54 pas 2] eer 
1 5 Fe Yo eee See ea 36. 2 21.5 37.8 31.0 5S 2 |ias ee 178 2) 68 ee ee eee 
Washington________- 38. 2 16. 6 40. 6 28. 4 TOS Qs Rieu sre 138 O23 ee | eee 
QOregonse! Ses ee 2” 30.3 19.3 30. 0 27.9 ADD ale ets ak 106 MO) CE Pe om ae he Pe a 
@aliormiae-- — see 34. 2 16. 2 30. 6 ZONGy ee eee 57.9 138 Pea Mh tel We es 252 
United States__- 28. 4 13. 8 30. 6 23. 9 13. 8 38. 7 98. 7 1.48 | 789.9 153. 1 
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TaBLE XIII.—Number of domestic animals on farms, by States (1920 


Geographic division and 
State 


New England: 
M 


New Hampshire____---- 
Wernont? 2. =< ee 
Massachusetts___-___--- 
Rhode -Island_.-_--—_--_ 
Connecticut___-_______- 
Middle Atlantic: 
New Yorks. 32-2 
INGWi J CESCYs 
Pennsylvania__.____---- 
pia North Central: 


Maiphigane ete 

WaSCOnSIN.£ SS <- a 
West North Central: 

Minnesota...) = 2 


South Atlantic: 
DelAwaresss = Ss 
Maryland — 2-7 =._ 2 = 


Wareinin=: 2228 tn Eo 
West Virginia___.___--_- 
North Carolina__-__-_-- 


East South Central: 
Kentueky—.2 2... = 2 
‘Tennessee: 2 =. 8 
Adahamea e238 
IMASSISSIDDI= 2 == === 

Wee Spatk Central: 


Wieveming= =< 52218 o pe 7% 
Colorado-~ 2 e+e 
New-Mexieo=<:=*_-_-_-: 


810, 692 
717, 233 
1, 296, 852 


1, 082, 827 


27, 752 
141, 341 


19, 767, 161 


and Cattle Sheep 


Goats 


SSS 


308, 216 


322, 677 
180, 115 
336, 635 
845, 932 


9, 462 
7, 735 
3, 415 
31, 125 
20, 369 
11, 992 
2, 793 
2, 450 


23, 091 
14, 375 
63, 419 


6 432, 391 


26 163, 653 28, 021 
27 435, 480 62, 756 
52 216, 099 18, 880 
11 30, 519 2, 736 
25 173, 764 10, 842 
211 | 2,144,244 578, 726 
17 179, 459 10, 471 


236 | 1,545,548 508, 711 


577 | 1,926,823 | 2, 102, 550 
1,211 | 1,546, 095 643, 889 
2,554 | 2,788, 238 637, 685 
1, 586,042 | 1,209, 191 
3, 050, 829 479, 991 


1 
5,116 | 2,975,390 361, 102 


12 46, 509 3, 220 
64 283, 377 103, we 
1 


366 909, 795 342, 367 
177 587, 462 509, 831 
542 644, 779 90, 556 
247 434, 097 23, 581 
497 | 1,156,738 72, 173 
153 638, 981 64, 659 


2,890 | 1,093, 453 707, 845 
4, 480 1 161, 846 364, 196 

782| 1,044; 008 81, 868 
1,301 | 1, 250, 479 164, 440 


3,218 | 1,072, 966 100, 159 

433 804, 241 129, 816 
5,159 | 2,073, 945 105, 370 
9,226 | 6,156,715 | 2,573, 485 


240 | 1,268,516 | 2, 082, 919 
451 714,903 | 2,356, 270 
165 875, 433 | 1,859,775 
3,099 | 1,756,616 | 1,813, 255 
5,937 | 1,300,335 | 1, 640, 475 
5, 240 821, 918 881, 914 
609 505,578 | 1,691,795 
771 356, 390 880, 580 


399 572, 644 623, 779 
737 851,108 | 2, 002, 378 
2,265 | 2,008,037 | 2, 400, 151 


113, 277 


123, 800 
91, 249 
45, 825 

1, 753, 112 


6, 830 
ae 685 


1, 190, 951 


3, 083, 846 
3, 757, 135 
4, 639, 182 
1,106, 066 
1, 596, 419 


755, 481 


1, 504, 431 
1, 832, 307 
1, 496, 893 
1, 373, 311 


1, 378, 091 

850, 562 
1, 304, 094 
2, 225, 558 


167, 060 
240, 030 
72, 233 
449, 866 
87, 906 
49, 599 


SS ee ee 
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TasLe XIV.—Population of the United States, farm population, agricultural 
workers, number of farms, total land area, and total land, improved land and 
crop land in farms, based on 1920 census } 


Land in farms 


ee ee ee eee eee 


Total | Farm 
State popula-|popula- 
tion tion 

Thou- | Thou- 

sands | sands 

Maine = cee e scent 768 198 
New Hampshire__-_-__-_-_-_- 443 76 
IMOnIMOWM ta ee ee 353 125 
Massachusetts___________ 3, 852 119 
node stand: = 4-2 604 15 
@onnechicut. 2s. 2s 1, 381 93 
INO Wa vi@rket =]. 2 wee. 8 10, 385 801 
IWew. Jersey. 22 $50) 3, 156 144 
Pennsylvania. + 8, 720 948 
mrelawareve 2 2 228 51 
NVranvlan des. = fee ed 1, 450 279 
Wirginia soe. 2. te ee 2,309 | 1,065 
Wiest, Virginia. 2- = 1, 464 478 
North Carolina_________- 2,559 | 1, 501 
South Carplina + s--- 4) 1,684 | 1,075 
Georgian 222-0 28 Ske oh 2,896 | 1, 685 
WM oridaz: i 8220 o) Wiel 969 282 
Kentucksy 2 a eo ee a DA 0g 
‘Tennessee! 2 -- = ae 2, 338 1, 272 
Vabamaes 2) Sere 2,348 | 1,336 
NEISSISSIPDIE oo a2 sete ode 179 | dt, 271 
Wouisianae.... 4 eee 29 1, 799 786 
IATKANSSSS ot oe Be log |e t 144 
MMROXAS! ott eee ae 4,663 | 2,278 
Oklghomas..-3 Bee 34 2, 0 1,017 
OHO es seks ee Oe 2 87 5, 759 | 1,139 
Mri rem Pe 8 a a Oe 2,9 907 
Hin Oise eg es 6,485 | 1,098 
Michigans... 3 1G ss 3, 669 849 
AWiiSconsinee : 2 2-4 s- | 2, 632 920 
Minnesota2. - - 2 $22. __ 1. 2, 387 897 
OW 2 ee oe eee 2, 404 985 
IMEISSOUTIE 5. ste on es 3,404 | 1,211 
Worth: Dakota. 22th 2: 647 395 
south Dakota_| 8 $4. 2- 637 362 
INebraskase-= 9% Pye to 1, 296 584 
BSASt Beet => 2 owe oy 2 1, 769 737 
Monitanae 22m tes out 549 226 
ari ayaauiay 9 aceon ec 194 67 
Goloradows)-— 2 ne 3 | 940 266 
INew Miexteos. = 8222.2. _ 360 161 
ATIZONG ses ee FSR et 334 91 
(Uifghineee sates rend Je | 449 140 
Bewad yee sone ee 77 16 
Gano eee ee 432 201 
Washington® = $°e20.1! © 3 1, 357 283 
Orerone wis aharrase 4 783 214 
C@aliformias 2 <a 3, 427 517 


SSS ee ee 


United States--_-__-- 105, 273 | 31, 613 


eee Number | Total land 
nv orkiers f farms area 
Thousand 
acres 

61, 139 48, 227 19, 133 

25, 425 20, 523 5, 780 

41, 757 29, 075 5, 839 

51, 144 32, 001 5, 145 

7, 615 4, 083 683 

36, 459 22, 655 3, 085 
305, 103 198, 195 30, 499 

58, 081 29, 702 4, 809 
275, 773 , 200 28, 692 

17, 362 10, 140 1, 

90, 530 47, 908 6, 362 
291, 701 186, 242 25, 768 
118, 999 87, 289 15, 374 
468, 605 269, 763 31, 194 
418, 485 192, 693 19, 517 
601, 721 310, 732 37, 584 
107, 344 54, 005 35, 111 
391, 621 270, 626 25, 716 
395, 404 252, 774 26, 680 
497, 718 256, 099 32, 818 
498, 380 272, 101 29, 672 
278, 765 135, 463 29, 062 
402, 080 232, 604 33, 616 
787, 700 436, 033 167, 935 
312, 986 191, 988 44, 425 
356, 617 256, 695 26, 074 
291, 445 205, 126 23, 069 
376, 625 237, 181 35, 867 
271, 330 . 196, 447 36, 787 
292, 264 189, 295 35, 364 
291, 180 178, 478 51, 749 
324, 004 213, 439 35, 575 
391, 921 263, 004 43, 985 
119, 755 77, 690 44,917 
116, 698 74, 637 49, 195 
186, 579 124, 417 49, 157 
231, 779 165, 286 52, 3385 

81, 759 57, 677 93, 524 

25, 554 15, 748 62, 431 

98, 842 59, 934 66, 341 

54, 046 29, 844 78, 402 

35, 364 9,975 72, 838 

43, 035 25, 662 52, 598 

8, 431 3, 163 70, 285 

67, 135 42, 106 53, 347 
100, 775 66, 288 42,775 

78, 753 50, 206 61, 188 
259, 709 117, 670 99, 617 

10, 645, 497 6, 448, 139 1, 903, 177 


Im- In 
Total proved} crops 
Thou- | Thou- | Thou- 
sand sand sand 
acres acres acres 
5,426 | 1,977 1, 475 
2, 604 703 518 
4,236 | 1,692 1, 151 
2, 494 909 622 
332 133 67 
1, 899 701 532 
20, 633 | 13, 159 8, 345 
2,283 | 1,556 1, 138 
17, 657 | 11, 848 8, 178 
944 653 487 
4,758 | 3,137 291 
18, 561 , 460 4, 871 
9,570 | 5,520 2, 246 
20,022} 8, 198 7, 443 
12,426 | 6,184 7, 053 
25, 441 | 13,055 | 12,317 
6,047 | 2,297 1, 430 
21,613 | 13, 976 6, 684 
19, 511 | 11, 185 6, 951 
19,577 | 9,893 9, 953 
18,197 | 9,326 7, 958 
10,020 | 5,626 4, 944 
17,457 | 9, 211 7, 050 
114, 020 | 31,228 | 25,918 
31,952 | 18,125 | 14, 267 
23, 516 | 18,542 | 11,814 
21, 063 | 16,680 | 12,122 
31, 975 , 295 } 21,020 
19, 033 | 12, 926 9, 
22, 148 | 12, 452 9, 622 
30, 222 | 21,482} 15,911 
33, 475 | 28,607 | 21, 637 
34, 775 | 24,833 | 15, 511 
36, 215 | 24,563 | 17, 648 
34, 636 | 18,199 | 15, 284 
42, 225 | 23,110} 19,010 
45, 425 | 30,601 | 22,307 
35, 071 | 11, 007 4, 906 
11,809 | 2,102 1, 624 
24,462 | 7,745 5, 261 
24,410 | 1,717 1, 812 
5, 802 713 490 
5,050 | 1,715 1, 027 
2, 357 595 396 
8,376 | 4,512 2, 323 
13,245 | 7,129 3, 941 
13,542 | 4,914 2, 805 
29, 366 | 11, 878 5, 920 
955, 878 |503, 069 | 365, 348 


1 District of Columbia omitted. 
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TaBLeE XV.—Total number of farms, average number of crop-acres per farm, 
average number of workers per farm, average number of crop-acres per 
worker, average value of all crops per worker and per crop-acre, average 
value of machinery per farm and per worker, and average income per farm 


operator 1 

Aver- | Avet- | Aver- | Aver- | Aver- | Aver- | Aver- | Aver- 
age age age age age age age | age net 
Total | gop. | Hum- | crop- | value | value | value | value | income 

State number ee ber acres | crops | crops ma- ma- per 

of farms ? or workers} per per per |chinery|chinery| farm 

ee 2 | per work- | work- | crop- per per oper- 

farm ? er ? er 3 acre 3 | farm ? |worker?) ator 4 

Farms | Acres | Workers| Acres 

VPA ini ete wales <5) kt a Sa 48,227 | 34.12 1.27 | 26.92 | $1,082 | $41.70 $552 $436 | $1,532 
New Hampshire______-__-- 20,523.) 26.52 1.24] 21.40 938 | 43.80 463 374 811 
WierImOMtsse see ee eee 29,075 | 40.71 1.44] 28.34] 1,153] 39.90 730 509 1, 280 
Massachusetts___..._2__-_- 32,001 | 20.36 1.60 | 12.74] 1,117] 87.80 605 379 913 
mMhode) Island: = 225 33 e 4,083 | 18.03 1. 87 9. 66 664 | 69.30 590 316 797 
Connecticut=:2 52 4 es fs 22,655 | 22.44 1.61] 13.94! 1,381 | 93.60 585 363 953 
iNew Yorks: 6. 0529.) °52-8 193,195 | 45.42 1.58 | 28.76} 1,166} 40.50 879 557 1, 807 
INew, Jerseys. .e 2 See. 29,702 | 37.27 1.96 | 19.06) 1,194] 65.30 857 438 1, 736 
‘Pennsylvania: 2 bss. ie 1 _ 202, 250 | 41,99 1.36 | 30.79 | 1,137 | 38.80 810 594 1, 482 
Melawarest. 12.-- 223_95-2 28 10,140 | 51.74 1.71 | 30.22} 1,028] 38.30 669 391 1, 780 
MVarylande 2. ste pe tte 47,908 | 44,76 1.89 |} 23.68 890 | 39.50 605 320 1, 379 
Wir tinig ote. 2 abe Oy 1 186, 242 | 27.89 1:57 |). 17. 81 733 | 44.00 269 172 1,119 
WiestVirginias 422.5 ee 87, 289 | 24.78 1.36 | 18.18 733 | 42.60 211 155 858 
INorih! Carolina 4 122-3820 269, 763 | 23.23 1.74] 13.38 854 | 56.30 202 117 1, 454 
South Carolina 4225252222" 192,693 | 29.18 2.17 | 18.44 630 | 42.30 249 115 1,712 
Georgial-2e* 222 Wise ar hme 310, 732 | 38.65 1.94} 19.96 501 | 27.40 204 105 1, 338 
Mlorida tsa oe’ ren ari tie 54,005 | 33.31 1.99 | 16.76 698 | 55. 20 251 126 915 
Kentucky. 222353 eso 270,626 | 25.34 1.45 | 17.51 677 | 42.50 179 123 968 
MTennessee== 2. 2828358 252,774 | 28.56 1.56} 18.26 583 | 32.10 212 135 962 
Ala bamane® Sle yest 256,099 | 31.13 1.94} 16.02 475 | 26.90 134 69 949 
IVEISSISSIP Pleas 272,101 | 24.19 1.83 | 13.21 467 | 33.10 147 80 1, 008 
Nspiisianas: 4e yee eS 135, 463 | 29. 66 2.06} 14.41 594 | 37.30 242 117 1, 069 
PATKANISAG are coaeee 2 ves Ladies 232,604 | 28.94 1.73 | 16.74 603 | 34.80 187 108 1, 162 
BRE xaSe ue RY 228 oid el Pp 436,033 | 58. 36 1.81 | 32.31] 1,055] 31.40 354 196 2, 030 
OKIGHOMAEL At 2 Pas Fee bee 191,988 | 79.90 1.63 |} 49.01 991 | 20.70 420 258 2, 227 
CO TUYOfapeaitg SiU a ie fe se a one 256,695 | 49, 60 1.39 | 35.70 993 | 30.10 571 411 1, 819 
ibidian asset ib ee c les 205,126 | 60.76 1.42 | 42.77 979 | 23.80 621 437 1, 834 
MIAO IS ee Rohe 237,181 | 88.44 1.59 | 55.70} 1,309} 23.60 939 591 2, 657 
(WMiichipanics: $0: 2 oenr st ti 196, 447 | 49.37 1.38 | 385.74] 1,002} 29.00 623 451 1, 539 
Wisconsin=| Sf 22428 223 189, 295 | 52. 27 1.54} 33.86] 1,092} 30.50 883 572 1, 863 
Minnesota 35255 ee 178, 478 | 93.60 1.63 | 57.37} 1,104} 18.90] 1,015 622 1, 982 
OWas ce Et AP Aa te  e 213, 439 | 99.03 1.52 | 65.23 | 1,549] 23.10] 1,449 954 2, 985 
IVEISSOUEIE ee be a Oe 263,004 | 61.02 1.49 | 40.95 870 | 22.00 526 353 1, 504 
NOL Dakota i202 Beans 77, 690 | 251. 76 1.54 | 163.33 | 1,762} 11.00} 1,470 953 2, 218 
South Dakota: 2_202_c8_) 2 74, 637 | 200. 94 1.56 | 128.51 | 1,786} 13.40] 1,506 963 2, 657 
Ivebraskaelf:6 pe et 124, 417 | 154. 59 1.50 | 103.09 | 1,678} 16.70} 1,231 821 2, 928 
IRsansas? 204622 Sak eee 165, 286 | 134. 91 1.40 | 96.21 | 1,575 | 16.20 936 668 2, 417 
Montana. 52028 22 oe ees 57,677 | 67.27 1.42] 47.46 | 1,096] 138.40 954 673 137 
Wivoming irs) 23 Sip ke ee 15,748 | 75.29 1.62 | 46.40] 1,278} 19.70 748 461 1, 493 
Coloradotis. =. ke ae Fe 59, 934 | 88.23 1.65 | 53.50] 1,368 | 22,20 831 504 2, 255 
New Mexico. __2-22.2____-- 29,844 | 39.35 1.81} 21.73 668 | 26.30 327 180 1, 205 
IATIZONA Sie Pee Be ae 9,975 | 46.62 3.55 |. 13.15 979 | 64.40 884 249 3, 183 
Wishes eae eh he ood ee 25, 662 | 41.55 1.68 | 24.78 888 | 33. 20 527 314 1, 875 
Nevada Uss 5-170 Be fas 3, 163 | 124. 04 2.66 | 46.54] 1,282] 27.30] 1,148 431 3, 354 
Tdaho. ie See See 42,106 | 66.31 1.59 | 41.59] 1,353] 32.10 912 572 2, 192 
Washington sees" =s==see< 66, 288 | 63. 86 1.52 | 42.01 | 1,696} 38.30 826 543 2, 490 
Oregon! SI Bet Ae eA 50, 206 59. 44 1. 57 37. 89 1, 347 31. 50 828 528 1, 813 
@alifornian = see ea eae 117,670 | 58.14 2.21 | 26.34! 1,686} 64.40] 1,156 524 3, 485 
United States !1______ 6, 448,139 | 56.59 1.65 | 34.28 950 | 27.40 557 338 1, 682 


1 Exclusive of District of Columbia. 


2 From 1920 census. 


3 1919-1923 average, division of crop estimates, U. S. Department of Agriculture. 
4 National Bureau of Economic Research, Distribution of Income by States in 1919, 


ie oe 
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TaBLeE XVI.—Farms classified by size! (1920 census) 
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TaBLE XVII.—Approximate percentage of labor and animal power devoted to 
each enterprise on different types of farms, as determined by records kept on a 
limited number of farms of each type 


Minnesota | Minnesota | New York Kentucky Kansas Montana 
ooeb a) dairy forms general farms grain farms | grain farms 
1 1 
Hntarprise (21 farms) (23 farms) farms (14 farms) 1 (18 farms) (16 farms) 
Man! Horse | Man| Horse} Man} Horse | Man} Horse} Man} Horse! Man! Horse 
Per | Per | Per | Per | Per | Per | Per | Per | Per | Per | Per | Per 
cent | cent | cent | cent | cent | cent | cent | cent | cent | cent | cent | cent 
Crops. 28S: Sav 33.8 | 83.0 |.27.7| 74.0 | 43.7] 74.4} 63.0] 83.4] 48.5] 88.4 | 49.3 82.3 
Wivestock 222-1 & ek | 52.7 9.5} 58.1) 9.4] 40.8 8.8 | 22.9 6.9 | 35.5 7.5 | 33.2 9.5 
Gardenty sso sb eis 1.3 5 0 “ie .2 4 ef Se ee 168) Sales 1.0 
Household_______-__- 2.8 18 28}.6 212 2s Se a eee 3.5 is See Y/ iat 4.0 21 
Realestate... 2 20 B25) 3.127] £3.16 2.4] 7.8 5.6 6.0 SO te 4 2.0 7.0 3.8 
Hquipment=2-- = 8 _| 2.2 -5 |. 2.4 ade et 4 6 Stl .2| 3.6 -2] 2.6 Bis) 
IMilvelse ? BeG 2 Fe Tez TSR ON Sate 10st eS SO Nees Sl a9 Pe Ge) a a 2. 4 aie 


————— 


1 Bureau of Agricultural Economics, U.S. Department of Agriculture. 
2 Cornell University Bulletin No. 414. (Number of farms on which report is based varied from 18 to 46 
during different years over which records were kept.) 


TasBLe XVIII.—Percentage of total year’s farm work done each month, based upon 
estimates of county crop reporters of the Division ef Crop and Livestock Estimates 


State Jan. | Feb. | Mar.| Apr. | May | June | July | Aug. | Sept.| Oct. | Nov.| Dec. 

Wrames 2 oube ie be Ares ONS 058 IP 2. 2) eS GSS [eles 7A slo 7) iO! 8 jel 558} Scone 152 
New Hampshire__________- 2.0) 2.2] 2.8) 6.8 | 15.2 |. 14.0 | 16.6 | 13.6] 9.8] 9.4] 5.0 2.6 
Werthont F.i24 o ine. 2 8S . Te eal Goon Ne Oxon elope 2d lwo led 4ron eel O00 et OO sme4ere 25 
Massachusetts-_-___________- Za Qle vee OF Ne BGs a) Wogan aloo, leloec. bless one a One oO Onna 2S 
mvnode lslandae 222s PSO PRE GR hPa GRO EO Obes Ih Zo (PASE SS | TEL) Say 5.0 
Wonnecticut-= 4 12282 Le. 450) 4.01) ©: 0 {2 825 [Pass ilQeS ped4 S10! 2 el ON | 952°] 9 1625 4.0 
Newey Or: fei Orbs or Eee 3 2.6] 2.6} 4.5] 87] 11.9 | 11.5 }-13.9 | 12.5} 10.7] 10.8] 6.8 3.0 
New Jersey... 222822 2 _. 2.6 We 22.9 126.02 1001s [PLS e |e Lash a eo te LON alrG.00 |) aoa 3.0 
Pennsylvania_____________- 2.3 [224 ASS | 868 |F1IS6 pla: Fas pla 4 Vile) 10 Gad 3h il 
Welawareve 2) see ok 2d | 2010) | aoe | 9.0.) Lis] T4On Gr S0 lO selina tle OnleeonO 3.6 
Miaryland? ot) Gah) 2 fo. 2M 206" |F 2aE 4 ie Sad) 1el26 [P14 Oss 8 2 LO Gals dat: 4,2 
Wirpinia: 2 tt) Se heior So | 24 3.0. |) 659 [ENOS Tals 214s 9 135256 8. 2 11059 PST a tGas 3.8 
Wrest Virginias 2006.2 02 5 1, S84 8.0 Pe hls: 261358 [1Sa7 9. G |! OSS cee eae QT 
North Carolina — 222.) 2 3%_ 2 Ke da0) 62S ETON PI 2 et 5.6) edd a 4 le S24 Os Osieneas 4.0 
South Caroling=2 2 2s = 3.0) 42 8:0) 13 | 13.35) 14251 8399)" 554) 823 ae 89 3.5 
Georgia: - 29 sf AS | SPS |) 2022) |) eb4 IES GIS? 13: 2 856 125: 2 he Oka LOnasle a0 3.8 
OTIG ae! ahd yeas oy oR Ce TOS ei STARA ONS le ea We. St 4. Ouse ool nee 6.8 
Kentucky: 22 2 tis Set BD i Ba0 126) 4 (VOSS) SS eS Seda On Ose Sieg see Gao 20 
“Penmessee: “4! 5 Se Sa 2:3. \% 356 1.6.9 RIG 14. 2 116.0 10: oe 6..85ie (822 FF ONS ls waa 3.3 
J NIG oe a eat Wass eee oe, ER Os Se 25 O80 | dete aa aa Se Ae Gerold enlo: eager 4.2 
IVIESSISSIPpis = tf see Ne 2elt ev4. Tek OS) EET PSs LSE telO! 25h rb.G) eters LO: ck e| panesaee 3. 4 
Housianat ye ws eS SoG Ne oO LOO PERE aE A LONG ie 52S) We Ds ale S40.) Laan asap 4.0 
PATICANISAS SE 2k | Se ce OE eke 226" \) SE 6 855 6 PAS Br EAR a Soe 58 fe ide WO. 4 eas 4.0 
Mexasos Sud) BoRes fe 450; | 1524 8 a8. 41h GEO) dae 2S Sok 6.8 O56 ole Seda 4.0 
Okighomas =) ane sae 3.0} 42] 7.8) 9.9] 11.8] 140]104)] 74) 9.3/]100)] 7.9 4.3 
ORG A aE 7) Bs B51, QES Ib. 2 OST BES 2 TA SRS OSS || 8 Os 656 3.8 
Pnidiana ts J8t 8 Bin tee! 20 |b 205) 458 1S BES U2 OS Or eae 7 LOS Sa eOr 2) ier Sa One adel 3.6 
MU NOISE Ee Ae ee eas | 2,0 2.5 5.2 OFOn| Tron loao | A oases 9.4 8.7 8.6 3.6 
Miehiganit: 22 eh tek 2 | De ee. 2 18 73. 5) Ae ES AS AS SS LS ere ie ete 3. 2 
WASCONSITScets ee ered 2.5 2.6 3.0 O25 | 125 ae |) 1 asa 2g 20 8.7 4.9 3.1 
WViinnesotae aes es 2.6) 28] 451] 10.5) 10.9) 9.9 | 12.0) 14.9.).13.5.110.3))) 5.3 21 

OW ae a sh Se ae Se ae 2. 4 2. 5 SOF LON Te) 2 a Sal Sas 9.6 8.9 9.1 3.7 
IVTGSS OUD see oe ee ee 2. 5 3.5 6290 OFS | ocOn eas 2828 8.0 9. 2 8.3 7.4 3.9 
North Dakotas sees 254.) 25) 4/0 1052) 21398 e870} TON0s | 14 Sa) 4S OS geterone 3. 2 
Souvh Dakotaes = eae 2.4 PNT 4.9°'\ 108) 1250 I 1Os6 4) Vso a4 LORS 9. 2 i 4.0 
IWeEDIASK aes ooo: Se. eee 2.6 2. 5 4.8 Sol) Ove 2 4 Ss saa. 9. 2 8.0 4,2 
GOTISAS Soe ye eee 7H Al PRY 5.0 84 | 10:8 | 12:9} 15.8 | 12.5) 11 8.7 5.8 3.7 
Wiontande. sn. 2 ees iY Dail: 4.8 | 10.9 | 12.2 9.1] 10.8 | 13.9 | 144] 11.0 6. 2 2.9 
WAV OININ GE S225. 0 oe eee 2.4 2.8 4.7 cel ka is bE || eek abet aie) 9.9 4.1 24 
Colorsdos 22225 eaten see 17) 20! 46! 97/113.2) 98! 1031145 ' 127 | 1238 bes 3.0 
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TaBLeE XVIII.—Percentage of total year’s farm work done each month, based upon 


estimates of county crop reporters, etc—Continued 


State Jan. | Feb. | Mar.| Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. |} Dec 
iNew\Mexico! 9-52) | steel Gr) iat hie es | oo 7 | Le PIG) oot amen 
Aten ie eee th mae os 20 | 3.5] 45! 48) 107] 15.7)142] 108] 58/118] 87] 58)] 37 
ele | 1.7] 16] 49] 10.9 | 16.4] 10.0] 122/124/138] 87] 50] 24 
Newnan eit oo 32 1 AO 10808) 951) 8.02) IO is) 10 23408 | BR 4a es 
lage eee ee £2 Rb a a Ia 1 3.018. 014.7 1190,|' 940 Boal) des 
Washington: -...... °._.._ PU SS 1) S See 120 [e955 11027)| 1205) | 1250: |.10: 7 | 46 eee 
OTE Gre he 2 BAe dee 23h Ale 7. Bl e989. 0 #10051. 18.4.1.1307%,| 12-9" | 8 71 2a ee a6 
@alitomnias RS GBs ee | Sel peo fee C7 te | ee eet besel aes 

United States________ 2.8/ 3.7] 68] 10.4] 126 | 131]113] 8&9 0.8 | 9.9 1) 3.6 
TaBLE XIX.—Approximate average cost per horsepower-hour of animal labor in 
1924) 
aso COSt OF enim al! oo ane ee ke OO a eee ee eae VR ES $75. 00 
4 ERSTE GATES A) A EDI YS STS Sc peg ee pT GENS as a gree 30. 00 

Average drawbar horsepower-hours developed annually, 490. 
Annual interest on horse and harness, at 8 per cent__________________- 4, 20 
Annual depreciatomduesto age; at.5.per. cents...) Me 5. 25 
Housing, taxes, and insurance per year___________________ shy. |g 10. 00 
Cost of feed and care not chargeable directly to work, at 16.5 cents per 
SLD ISS DUS et I Re AE Doe ARS DAU eae RR A 60. 00 
otal trxedt charres pengsyear 22 Sa ae oe a ee 79. 45 
Credit for manure creditable to fixed charges_________..-.--.2_L____- 8. 45 
Net: total ixedveharcesmer yearss. 0 sug ae 71. 00 
Depreciation per horsepower-hour chargeable directly to use__________- . 012 
Cost of feed and care per horsepower-hour chargeable directly to use___ _. 067 
Cost of shoeing, veterinary, and harness repair per horsepower-hour____ _. 012 
Total operating cost per horsepower-hour developed__---------- . O91 
Less credit for manure chargeable directly to work done____________-_- . 007 
Net operating cost per horsepower-hour developed____________- . 084 


Net cost per drawbar horsepower-hour and per year, including both operating 


and fixed charges for various amounts of power developed annually 


Horse- 
eee Fixed Operating Total Total cost 
developed charges per; charges per} cost per /per year per 
annually horsepower-|horsepower-|horsepower-| drawbar 
per drawbar hour hour hour horsepower 
horsepower 
TOO os 3 a $0. 710 $0. 084 $0. 794 $79. 40 
ZOO reas a BSDo . 084 . 439 87. 80 
SU) eee ee AVAY/ . O84 BePAl 96. 30 
AQ kt alee . 084 . 261 104. 40 
3 BOO Ret ee . 142 . 084 . 226 113. 00 
GOQMSSS 4s .118 . 084 . 202 121. 20 
TOO tess . 101 . 084 . 185 129. 50 
SOQR aie he . 089 . 084 173 138. 40 
1 000L ee 071 . 084 Eoo 155. 00 


1 Does not include wages of driver when horses are in use, but does include wages for time required for 
care of horse when not actually at work. Wages for the driver were excluded in these computations because 
they vary indirectly with the size of unit used and also because in some operations much of the attention 
of the operator is devoted to manipulating the machinery used rather than caring for the power unit. 
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TaBLE XX.—Approximate average cost per drawbar horsepower-hour for gas 
tractor power in 1924} 


first cost per drawbar horseppwer- 22s ee eee $75. 00 
Average equivalent drawbar horsepower-hours, developed annually, 265. 


Annual interest at 8 per cent on average investment_________________-_ a 
Annual depreciation and repair charge due to age at 8 per cent_______-_ 6. 00 
2 


Housing, taxes, and insurance per year-._.____- 2-7 . 00 
Total fixed charges per year per drawbar horsepower__________-_ 11. 20 
Depreciation per horsepower-hour chargeable to use__________________ . 023 
Cost of fuel, oil, and care per horsepower-hour_______________________ . 041 
Cost of repairs and labor per horsepower-hour_-______________________ . 019 
Total operating costs per drawbar horsepower-_--_-.-----______-_ _ . 083° 


Net cost per drawbar horsepower-hour and per year, including both operating and 
fixed charges for various amounis of power developed annually 


| Horse- | 
eT Fixed | Operating | Total | Total cost | 
developed charges per chargesper! cost per per year per 
annually |horsepower- horsepower-horsepower-| drawbar 
per drawbar hour hour hour horsepower 
horsepower | 
| eee $0.224 |  $0.083 $0. 307 $15. 35 
10= S22 112 083 | . 195 19. 50 
pF | tie mae 056 | -083 | . 139 27. 80 
300.012 037 | 083 | 120 36. 00 
ot ee a 028 .083 | suit 44. 40 
71 | eee 022 083 | .105 | 52. 50 
002 = 019 .083 | . 102 61. 20 
1002 ES . 016 083 | . 099 69. 30 
| ate 014 | . 083 . 097 77. 60 
1000432 011 | . 083 . 094 94. 00 
2.00022 2252 006 . 083 . 089 178. 00 
O07: 2 ==s 004 083 | . 087 261. 00 
| 


1 Does not include wages for operator while tractor is in use, but does include an allowance for care and 
for time required in putting in fuel and for greasing. 

Wages for the operator were excluded in these computations because they vary indirectly with the size 
of unit used and also because in some operations much of the time of the operator is devoted to manipulating 
the machinery used rather than caring for the power unit. 
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TABLE XXI.—Average weight of horses and mules and estimated horsepower- 
hours developed annually per average work animal 


Horse- Horse- 

Aver- | Aver- | power- Aver- | Aver- | power- 

age age hours age age hours 

State weight | weight per State weight | weight | per 

of of average of of average 

horses!; mules!} work horses!|mules!| work 
animal 2 animal 2 

Horse- Horse- 

Pounds|Pounds| power Pounds|Founds| power 

Maine) ere 3 So RES 1, 325 1, 050 6305 ||: Ohige= eS a eee 1, 310 1, 040 570 

New Hampshire_------_- 1,270 | 1,050 6007) Indiangesses= 2 ee 1,255 | 1,040 530 

Vermont ess 2. 2 1,200 | 1,000 550) "] |) Eilinois = S5=== -- = Se 1,270 | 1,050 550 

Massachusetts ------_---- 1,255 | 1,040 5500] | Maechirane sees 1,295 | 1,040 590 

Rhode Island@!=_-.. = Es 1,290 } 1,020 5OO) || sWASCONSInE= 2 === one 1,300 } 1,025 590 

Wonnecticnt==---=2- 1,220} 1.040 Beal dal Wbewaesyoy Are a Se 1,305 | 1,035 550 

INew: York 411: 2s aks 1, 180 995 540 owas ees ee ee ees 1,320} 1,050 570 

News Jersey- == === = 345 1,220} 1,010 SOE PAVEISSOUT eee eee 1,130 | 1,015 450 

Pennsylvania--_...._-___ 1,210} 1,000 500: || North Dakota_-—_-— 1,290 | 1,040 480 

Welaware 50.2.2 eases 1, 080 920 480 || South Dakota____________ 1,245 | 1,010 470 

Margland = 22S sae 1, 150 995 500! |! Nebraska - - 32/2022) 30 ost | 1,255 | 1,040 490 

MiTginig. 22c8* Steen ee 1, 100 950 A900} | eansas Se Be See ee ee 1,220 | 1,040 450 

West Virginia == ee 1, 165 950 520) eMrontanaec: 2s eas ne 1,290 | 1,010 400 

North Carolina_________- 980 880 400: MVyOMing =) 22h k= Sos 1,290 | 1,080 340 

South Carolina___-_.._-_- 950 925 Agi yC olorados = 1,230 | 1,050 430 

Georgia. 940 970 AG0:||NewsMiexico.=. 2252225 2 1, 030 920 190 

Mlorida: <2 ses ae 850 970 ADO PAIZO Nae ae oe 1, 150 970 180 

Ren tick:y= = a ee 1, 010 950 ADO S| PU ibaliae = eee ee 1,270 | 1,020 420 

‘Tennessee. 22 2. 22st 990 890 4008 || Nevada 2=-2 us 1, 200 980 330 

Alabama-2e sole seaerr 895 895 360) || Pldahoe= se ase 1,270 | 1,050 480 

WMiississip pie tee 870 865 360 || Washington____._________ 1,350 } 1,110 670 

MOWISIANA seo ee 900 940 3507] Orerontt 2.2 eed 1,310 | 1,100 600 

ATkansassie?. Se ee 960 890 370ulla © alifornia ss =. ase 1,285 | 1,065 620 

MROXAS 3 ee eee Ee 1, 000 930 360 

Oklahonia see ee 1, 080 969 400 || United States__._________ 1, 203 956 465 

1 Table 306, Yearbook, Department of Agriculture, 1918. _ 
2 Estimated from farm management data and all other available sources. 
: TaBLe X XII.—Estimated farm tonnage hauled annually 1 
HAULED TO MARKET Animal products—Contd. Tons 
Field crops: Tons POULTRY A= sere ane eee eee 211, 000 
ORT ee ea oe Ss a ee Oe 15, 519, 000 IVES fee earee ete ero ren Me ee es 337, 000 
DV A Gee ore eae ee ee a 22, 407, 000 Cattle reer oe ee eee se eee tal eae 10, 785, 000 
ORES NS Ne: Men SIR TRAE I Es 5, 108, 000 SWING oe ee eee ee eee 4, 767, 000 
SARI ye ae eae 2 ee 1, 666, 000 Sheep. 3:22 sae ee ee 556, 000 
EUV Cerne ee ea) aa ee 1, 984, 000 Cordwood 2 eae ee 38, 717, 000 
(RnCkwiieah ea os eee te F000 Muscellancousss= 20s == eee 20, 000, 000 
TRE Tae Oe Re Se ae ee 559, 000 ee 
Iii BY ends Shoe, oe Ui eer ee 269, 000 Total hauled to market__-----_-- 186, 298, 000 
Potatoes— 
WN Lehane 6, 444, 000 HAULED FROM MARKET 
SWCOh aes eee ens oe 2, 779, 000 

Hay andiseedemisaa e's) 2) ese 14, 850, 000 Graintandimilliiteed= =e 21, 946, 000 
Wottoumudiscedse Ste 7, 559, 000 Commercial fertilizer==_ 2 6, 458, 000 
SR ODACCO ns 687, 000 Lime and ground limestone- ---------- 1, 522, 000 
[Beans ae ere reds A 380, 000 Machinery and building supplies-____-_- 2, 000, 000 
COW PCAs eee tg Pee 267, 000 uel purchased 222. 2s0ee La eee 8, 000, 000 
BT OONICD Reese ae eB 44, 000 Food and miscellaneous- -------------- 10, 000, 000 
Grainsoerphumss- 2, 803, 000 —_————— 
Cant Sea ee ae 411, 000 Rotel es sone ee ee 49, 926, 000 
Hops--_--- per ere Bo Fe Fe So 14, 000 
SHPATIDCELS soe tee ee 6, 266, 000 HAULED ABOUT FARM 
Fruit and truck crops_------------ 8, 457, 000 : 

Animal products: lel d¥cropss=23s2540—4 255-3 22 seaeee 269, 154, 000 
IM DTD 2 ate SE ae a Se ee 10, 750, 000 Straw and!roughage_=-------.----=-_<- 253, 239, 000 
Greaney: eee he ee et 8 , 000 ikricksand init) CropSss22-5- ee 9, 855, 000 
Tiber eee ee 104, 000 Manure and fertilizers <-— == 95 === 250, 000, 000 
CON SUVS Ss oa ste a 3, 000 Wood and viueless =. — = —-e t  ees 150, 000, 000 
Wiooltand mohair. --2) 22222 117, 500 MaSCellanGOuS Soa sate et 50, 000, 000 
One yeana wake eae Se 27, 500 ses SS 
IESE oe ee ea eee 758, 000 Motel Sates 2 SSO es 982, 248, 000 


1 Based on 1920 census figures. 
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TaBLe X XIII.—Estimated average tonnage hauled per farm per year 


Average distance Esti- 
1 
Average tonnage per farm facnaeeotl i a 
Pong Se Seat ee ia de Let 2 en ee el average 
(0) rom ou about 
market | market | farm Wagon | Truck | farm 3 
Tons Tons Tons Miles Miles Miles 
News Eneland ce. 22 ee eee ee 33 16 150 7.2 10.0 0. 24 
Middle Atlantic-----__ eed Ce cee ees ee 32 14 175 7.6 1252, 24 
HastiNorth: Centrale sk 252 ee 32 9 210 6.3 9.3 . 26 
Wiest: Nort @entralt 3 tee eee 40 10 244 7.9 10.1 . 45 
SogthcAtlantich. 2: 3360 be eines 19 8 81 8.4 9.8 24 
Hast SouthsG@entrale: te 13 3 79 10.4 12.9 21 
West: South:Central >. ee ee 23 5 91 10.9 13.0 Bey 
IMipn nt ain 2852 > OO fae ee ee 60 9 184 20. 2 21.0 -52 
IPacitics 432228) ae ie te eee 69 13 123 11.2 12.3 .39 
UnitediStatesm =. so ee 29 8 152 9.0 11.3 33 


1 Based on 1920 census figures. _ 
2 Yearbook, Department of Agriculture, 1921, p. 791. 
3 Estimated from average size of farms. 


TaBLE XXIV.—Pounds pull exerted per drawbar horsepower for various speeds 


of travel 
Pull Pull 
exerted exerted 
Miles Feet Feet per Miles Feet Feet per 
per per per draw- per per per draw- 
hour minute | second bar hour | minute | second bar 
horse- horse- 
power power 
Pounds Pounds 
0.5 44 0. 73 750. 00 5.0 440 7. 33 75. 00 
1.0 88 1. 47 375. 00 10. 0 880 14. 67 37. 50 
15 132 2. 20 250. 00 20. 0 1, 760 29. 33 18. 75 
2.0 176 2. 93 187. 50 30. 0 2, 640 44. 00 12. 50 
255, 220 3. 67 150. 00 40. 0 3, 520 58. 67 9. 38 
3.0 264 4. 40 125. 00 50. 0 4, 400 73. 33 7. 50 
SAD 308 5. 13 107. 14 60. 0 5, 280 88. 6. 25 
4.0 352 5. 87 93. 75 
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